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l. Table of Contents Microfilm — Instructions For Use 
ee τι — St ructions sor vse 


A. This microfilm contains the Table of Contents (TOC), and maintenance manual 
information for all DC-8 60 Series aircraft customers except Air Canada 
whose TOC reflects a combined 50/60 Series Maintenance Manual. For 
information оп a specific aircraft, refer to TOC for the owner or lessee 
of that aircraft. 


B. Each Table of Contents page has the Chapter, CODE, end Page number in the 
bottom outside corner of the page. The CODE number determines the customer; 
for example, CODE 1 is United Air Lines, CODE 2 Delta Air Lines and so on. 
The Table of Contents lists the Aircraft Identification page (if applicable), 
Alphabetical Index. and Chapter, Section, Subject matter with applicable 
aircraft CODE. Adjacent to the CODE, the aircraft effectivity is listed. 


C. Aircraft are identified on the Table of Contents either by Effectivity Code 
Number, Fleet Number, Registration Number, or Fectory Serial Number. The 
Factory Serial Number is used only when the Fleet Number or Registration 
Number is not available. 


D. Table of Contents for all customers are listed immediately following these 
instructions. Where applicable, the Aircraft Identification page is 
inserted immediately follcwing the TOC. This Aircraft Identification page 
contains the name of the customer or lessee, Manufacturing Series, Factory 
Serial Number, Effectivity Code or Fleet Number, and Registration Number. 
The Aircraft Identification page will have a customer CODE as described 
above. 
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2. DC-8 60 SERIES AIRLINE CUSTOMERS - TABLE OF CONTENTS INDEX 


Customer Title 


United Air Lines, Inc. 
Eastern Air Lines, Inc. 


Swiss Air Transport Company, Ltd. 
Scandinavian Airlines System 


Deita Air Lines, Inc. 

Nationel Airlines, Inc. 

Braniff Airways, Inc. (was PAC) 

Air Canada (was TCA) 

Alitalie-Linee Aeree Italiane 
XIM-Royal Dutch Airlines 

Trans International Airlines 

Trans Caribbean Airwe,s, Inc. 
Canadian Pacific Air Lines, Lid. 
Saturn Airways, Inc. 

Union De Transports Aeriens 

Japan Air Lines Ce., Ltd. 

Universal Airlines, Inc. 

The Flying Tiger Line, Inc. 

Capital Airways, Inc. 

Iberia, Lineas Aereas de Espana, S.A. 
Airlift Internation.1, Inc. (includes LYD) 
Oversees National Airways, Inc. 
Seaboard World Airlines, Inc. 


Venezolana Internacional de Aviacion, S.A. 
(a/e included in КІМ Contents; 


Finnair-Aero 0/Y 
Luftverkehrsunternehmen Atlarn-is AG 
American Flye-s Airline Cor,pcration 
Air Afrique 

Air Congo 


General Instructions 
Page 2 


Pointed in USA. 


EUA/SAS 
"LO 


Table of 


Contents Code 


DOUGLAS AIRCRAFT CO. 


Dc-H SIXTY SERIES 


MAINTENANCE MANUAL 


Chapter 30 


TABLE OF CONTENTS 


Cnapter 
Section Page UAL 
Subject Subject No. Effectiviiy 
ALPEABEZUCAL INDEZX------------ Index 30 i CODE 2 ALL ' 
СЕДЕЗДІ,----------------------- 30-00 
Description and Operaiion--- 1 CODE 1 ALL 
Maintenance Pracvices------- 201 CODE i ALL 
| AIRFOIL----------------------- 30-10-0 
Description and Operation--- 1 CODE 1 х80705-х807270 
1 CODE 3 580730-222990, 
| . N89Q66U-NS975U 
Trouba: Shooving------------ 101 CODE 1 580700-Х80720 
101 CODE 2 580739-180990, 
Қ582460-Х8915/ 
Да4чв%шепо/Те5%------------- 521 CODE 1 х80700-х80721 
501 CODE 2 х80730-х80995 
501 ` CODE 3 х89660-х89757 
OUTER WING PNEUMATIC DUCT 
SEUTOFF VALVES---------------- 30-10-1 
Maintenance Ргастісес------- 201 CODE 1 х80700-х80990 
201 CODE 2 589660-580750 
тАТІ, DUCT VALVE--------------- 30-10-2 
Maintenance Practices------- 201 CODE 1 x80T10U-N80T2U 
201 CODE 2 N807 3U-N8C99U, 
х89660-х89750 
AIRFOIL DEICING VALVES------ -- 30-10-3 
Maintenance Practices------- 201 CODE 1 х80700-х80720 
| 201 CODE 2 N8073U-N8099U, 
N8966U-N89T5U 
AIRFOIL DEICING ZTIMER--------- 30-10—4 
Maintenance fractices----—-- 201 CODE 1 N80TOU-N8^ TOU 
201 CODE 2 К80730-580990, 
N8966U-N8975U 
Contenzs-232 
CODE 1 
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Chapter 
Section Page UAL 
Subject Subject No. Effectivity 
TAIL DUCT VENTURI DIFFERENTIAL 
PRESSURE SWITCH------------- -- 30-10-5 
Maintenance ?ractices------- 201 CODE 1 N8070U-NSOT2U 
201 CODE 2 N8073U-N&099U , 
N8966U-N8975U 
ATR INTAKES------------------- 30-20-0 
Description and Operation--- i CODE 1 ALL 
Maintenance Pr&ctices------- 201 CODE 1 ALL 
ENGINE NOSE COWL ANTI-ICING--- 30-20-1 
Maintenance Practices------- 201 CODE 1 ALL 
(Refer to Chapter T5.) 
FUSELAGE NOSE AIR CONDITIONING 
SCOOP ANTI-ICING VALVES------- 30-20-2 
Maintenance Practices------- 201 CODE 1 ALL 
PITOT AND 5ТАТІС-------------- 30-30-0 
Description and Operation--- i CODE 1 N8OTOU-N8094U 
1 CODE 9 N8095U-N8092U, 
N8966U-N2975U 
Trouble Shooting------------ 101 CODE 3 ALL 
Maintenance Practices------- 201 CODE 1 N8010U-N8095U 
201 CODE 7 N8095U-N8099U, 
N8966U-N8975U 
ANTI-ICING HEATERS AND AMMETER 
SELECTOR SWITCH--------------- 30-30-1 
Maintenance Ргасъісеѕ------- 201 CODE 1 N8070U-N8094U 
201 CODE 5 N8095U-N8099U, 
N8966U-N8975U 
ANTI-ICING HEATER AMMETER----- 30-30-2 
Maintenance Fractices------- 201 CODE 1 N8070U-N8094U 
201 CODE 5 N8095U-N8099U, 
N8966U-N89T15U 
WINDOWS AND WINDSHIELDS------- 30-30-0 
Description and Operation--- 1 CODE 1 N8070U-N8094U 
1 CODE 2 N8095U-N8099U, 
N8966U-N8975U 
Contents-30 
CODE 1 
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Chapter 
Section Page UAL 
Subject Subject No. Effectivity 


WINDOWS AND WINDSHIELDS 
ANTI-ICING/ANTIFOGGING--------- 30-41-0 


Description and Орегасіоп---- i CODE 1 N80 TOU-NGOQLU 
1 CODE 2 х80950-180990, 
N8966U-N8975U 
Treuble Shooting------------- 101 CODE 1 N8070U-NE094U 
101 CODE 2 N8095U-N8099U, 
N8966U-N8975U 
Mainterance Practices-------- 201 CODE 1 N8070U-N8094U 
201 CODE 2 х80950-х80990, 
х89660-х89750 
WINDSHIELD AND WINDOW 
TEMPERATURE CONTROL 
АУРІЕІР55--------------------- 30-h1-i 
Maintenance Practices-------- 201 CODE 1 N80 7OU-N89094U 
WINDSHIELD EZAT TRANSSORMEPS--— 30-Li-2 
Maintenance Practices-------- 291 CODE 1 K80T0U-N3091U 
WINDSEIELO PNEUMATIC RAIN 
REMOVAL SYSTEM----------------- 30-42-0 
Deserivtion ала Creration---- 1 CODE 1 ALL 
Maintenance Pr&ctices-----—---- 201 CODE 1 ALL 
WINDSHIELD RAIN REMOVAL 
ON-OFF УАЛІМЕ5------------------ 30-42-1 
Maintenance Ргасъісеѕ-------- 201 CODE 1 ALL 
WINDSHIELD RAIN REMOVAL 
PLENUM CEAMBERS----—----------—-- 30-42-2 . 
Maintenance Practices-------- 201 CODE 1 ALL. -" - 
WINDSHIELD RAIN REMOVAL 
CONTROL LEVERS--------------- — 30-42-3 
. Maintenance Practices-------- 2с: CODE 1 ALL 
WINDSHIZLD RAIN REMOVAL 
DRAIN VALVES------------------- | 30-h2-lh 
Maintenance Practices-------- 201 CODE i ALL 
Contents-30 
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Chapter 
Section Page 
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WINDSHIELD LIQUID RAIN 
REPELLENT SYSTEM--------------- 30-53-0 
Description and Operation---- 1 CODE 
Trouble Shooting------------- 101 CODE 
Maintenance Practices-------- 201 CODE 
WINDSHIELD LIQUID RAIN 
REPELLENT CONTAINER------------ 30-43-1 
Maintenance Practices-------- 201 CODE 


WINDSEIELD LIQUID RAIN 
REPELLENT QUANTITY INDICATOR--- 30-43-2 
Maintenance Practices-------- 201 CODE 


WINDSHIELD LIQUID RAIN 


REPELLENT SOLENOID VALVES------ 30-43-3 
Maintenance Practices-------- 201 CODE 
WATER LINES-------------------- 30--Τ0-0 
Description and Operation---- i CODE 
Trouble Shooting------------- 101 CODE 


WASTES WATER DRAIN MAST 
ЕЕАТЕВ5------------------------ 30-70-1 

Maintenance Pracvices-------- 201 CODE 
POTABLE 


-— 


D 
PANEL HEATER 


WALER SISTEM DRAIN 
AT ---------------- 30-170-3 


Maintenance Practices-------- 201 CODE 1 


WASTE WATER SERVICE PANEL 
НЕАТЕВ------------------------- 30-70-5 
Maintenance Practices-------- 201 CODE 


Contents—30 
CODE 1 
Page 4 


Prieteg in U.S.A. 


UAL 
effectivity 


х80700,180710, 
х80750-х80990, 
89660-89750 
Х80700,480710, 
N8075U-N8099U , 
N8966U-N8975U 
N6O7OU ,N8071U , 
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N8966U-N89T5U 


N8070U ,N8O071U, 
х80750-х80990, 
N8966U-N8975U 


580700,280710, 
х80750-х80990, 
89660-69150 


580700,280719, 
N8075U-NE099U , 
N6966U-x89T15U 


х80700-х30990, 
х896550-х89750 
х80700-180997, 
х896560-х89750 


x80T0U-x8099U , 
x8966U-589T5U 
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Chapter 
Section Page 
Subject Subject No. 
ALPHABETICAL INHDEX---.---------- index 30 1 
GEMERAL-- eane 30-00 
Description and Operetion---- i 
i 
Maintenance Prectices-------- 201 
AIRFOIL------------------------ 30-10-0 
Description and Фоеггтіоп---- i 
Trouble Shcotinz------------- 101 
Adjustment/Test-------------- 501 
501 
OUTER WING PNEUMATIC DUCT 
SEUTOTF VALVES----------------- 30-10-} 
Maintenance Practices-------- 201 
201 
TAIL DUCT VALVE------.--------- 30-10-2 
Maintenance Practices-------- 201 
AIRFOIL DEICING VALVES-----—---- 30-10-3 
Maintenance Practices-------- 201 
AIRFOIL DZICING TIMER---------- 30-10-5 
Maintenance Practices-------- 201 
TAIL DUCT VENTURI DIFFERENTIAL 
PRESSURE SWITCEH---------------- 30-10-5 
Maintenance Practices-------- 201 
AIR INTAXES-------------------- 30-20-0 
Description and Operation---- 1 
Maintenance Practices-------- 201 


Mar 15/69 


Printed in USA. 


CODE 


COT 5 


CODE 


CODE 
CODE 


ош fO fO U) 


EAL 
Effectivity 


ALL 


N8762-K8778 
18755-18760 
ALL 


ALL 
ALL 
N8762-N8778 
N8755-N8760 


NOTÓ2-NOTT8 
N8755-N8760 


ALL 


ALL 


ALL 


Contents-30 
CODE 2 
Page 1 


` Subject 


DOUGLAS AIRCRAFT CO. 


ZC - 8 SIXTY SERIES 


Chapter 
Section 


Subject 


ENGINE NOSE COWL ANTI-ICING---- 30-20-1 


Maintenance Practices---- 


(Refer to Chapter 75.) 


FUSELAGE NOSE AIR CONDITIONING 


SCOOP ANTI-ICING VALVES---- 
Maintenance Ргасіісеѕ---- 


PITOT AND STATIC----------- 


---- 30-20-2 


----  30-30-0 


Description and Operation---- 


Trouble Shooting--------- 
Maintenance Practices---- 


ANTI-ICING HEATERS AND AMMETER 


SELECTOR SWITCH------------ 
Maintenence Practices---- 


ANTI-ICING HEATER AMMETER 
Maintenance Practices---- 


WINDOWS AND WINDSHIELDS---- 


----  30-30-1 


------ 30-30-2 


---- 30-10-0 


Description and Operation---- 


WINDOWS AND WINDSUIZLDS 


ANTI-ICING/ANTIFOGGING--------. 30-11-0 
Description and Operation---- 


Trouble Shooting--------- 
Maintenance Practices---- 


WINDSHIELD PNEUMATIC RAIN 
REMOVAL SYSTEM------------- 


---- 30-12-0 


Description and Operation---- 


Maintenance Practices---- 


WINDSHIELD RAIN REMOVAL 


ON-OFF VALVES-------------- 


---- 30-12-1 


Meintenance Practices-------- 


WINDSHIELD RAIN REMOVAL 


PLENUM CHAMBERS------------ 
Maintenance Practices---- 


WINDSHIELD RAIN REMOVAL 


CONTROL LEVERS------------- 
Maintenance Practices---- 


WINDSHIELD RAIN REMOVAL 


DRAIN VALVES--------------- 
Mainterance Practices---- 
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WINDSHIELD LIQUID RAIN 
REPELLENT SYSTEM--------------- 
Description and Operetion---- 


WINDSHIELD LIQUID RAIN 
REPELLENT CONTAINER------------ 
Maintenance Practices-------- 


WINDSHIELD LIQUID RAIN 
REPELLENT QUANTITY INDICATOR--- 
Jaintenance Practices-------- 


WINDSHIELD LIQUID RAIN 
REPELLENT SOLENOID VALVES------~ 
Maintenance Practices-------- 


WATER LINES-------------------- 
Description and Operation---- 
Trouble Shooting------------- 


WASTE WATER DRAIN MAST 
HEATERS------------------------ 
Maintenance Practices-------- 


POTABLE WATER SYSTEM SERVICE 


PANEL НЕАТЕЗ------------------- 
Maintenance Practices-------- 
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Chapter 
Section Page 
Subject Subject Шо. 
AIRPLANE IDENTIFICATION--------- Ident 30 1 CODE 
ALPHABETICAL INDEX-------------- Index 30 1 CODE 
СЕЛЕКАТ,------------------------- 30-00 
Description and Operation-—-- i CODE 
1 CODE 
Maintenance Practices--------- 201 CODE 
AIRFOIL------------------------- 30-10-0 
Description and Operation----- 1 CODE 
Trouble Shooting-------------- 101 CODE 
Adjustment/Test--------------- 501 CODE 
OUTERWING PNEUMATIC DUCT 
SHUTOFF VALVES------------------ 30-10-1 
Maintenance Practices--------- 201 CODE 
ТАТІ, DUCT VALVE---------------- - 30-10-2 
Maintenance Fractices--------- 201 CODE 
AIRFOIL DEICING VALVFS---------- 30-10-3 
Maintenance Practices--------- 201 CODE 
AIRFOIL DEICING TIMER----------- 30-10-?: 
Maintenance Practices--------- 201 CODE 
TAIL DUCT VENTURI DIFFERENTIAL 
PRESSURE SWITCH----------------- 30-10-5 
Maintenance Practices--------- 201 CODE 
AIR ITPAKES------. 30-20-0 
Description and Орегафіоп----- 1 CODE 
Maintenance Practices--------- 201 CODE 
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Chapter 
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Subject Subject No. Effectivity 
ENGINE NOSE COWL ANTI-ICING----- 30-20-13 
Maintenance ?ractices------.-- 201 CODE i ALL 
(Refer to Chapter T5.) 
FUSELAGE NOSE AIR CONDITIONING 
SCOCP ANTI-ICING VALVES---------  30-20-2 
Maintenance Practices--------- 201 CODE 1 ALL 
PITOT AND 5ТАТІС---------------- 30-30-0 
Description and Орега+іоп----- 1 CODE 2 76 
i CODE 3 55-15, 
TT and Subs 
Trouble Shooting-------------- 101 CODE 3 ALL 
Maintenance Practices--------- 201 CODE 2 16 
201 CODE 3 55-15, 
ТТ and Subs 
ANTI-ICING HEATERS AND AMMETER 
SELECTOR 5МІТСЕ----------------- 30-30-21 
Maintenance Ὁ actices--------- 201 CODE 2 16 
201 CODE 3 55-15. 
77 and Subs 
ANTI-ICING HEATER AMMETER------- 30-30-2 
Maintenance Practices--------- 201 CODE 2 16 
201 CODE 3 55-15, 
TT and Subs 
WINDOWS AND WINDSHIELDS------.-- 30-40-0 
Description and Operation----- 1 CODE 2 ALL 
WINDOWS AND WINDSEIELDS 
ANTi-ICING/ANTiFOGGING---------- 30-41-0 
Description and Operation----- 1 CODE 2 ALL 
Trouble Shcoting-------------- 101 CODE 2 ALL 
Maintenance Practices--------- 201 CODE 2 55-15, 
ТТ and Subs 
201 CODE 4 τό 
WINDSHIELD PNEUMATIC RAIN 
REMOVAL SYSTEM--—— 30-42-0 
Description and Opcration----- 1 CODE 1 ALL 
Maintenance Practices--------- 201 CODE 1 ALL 
WINDSHIELD RAIN REMOVAL 
ON-OFF VALVES---—-. 30-h2-1 
Maintenance 7ractices--------- 201 CODE 1 ALL 
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WINDSHIELD RAIN REMOVAL 
PLENUM СНАМВЕВ5----------------- 
Maintenance Practices--------- 


WINDSHIELD RAIN REMOVAL 
CONTROL LEVERS------------------ 
Maintenance Practices--------- 


WINDSEIELD RAIN REMOVAL 
DRAIN VALVES-------------------- 


Maintenance Praciices--------- 


WINDSHIELD LIQUID RAIN 

REPELLENT SYSTEM---- 
Description and Opereiion----- 
Trouble Shooting-------------- 
Maintenance Ргассісез--------- 


WINDSHIELD LIQUID RAIN 


REPELI ENT CONTAINER------------- 
Maintenance Ргастісеѕ--------- 


WINDSHIELD LIQUID RAIL 

REPELLEN? QUANTITY INDICATOR---- 
Maintenance Prectices--------- 

WINDSHIELD LIQUID RAIN 

REPELLENT SOLENOID VALVES------- 


Maintenance Practices--------- 


WATER LINES--------------------- 
Description and Operation----- 


Trouble Siooting-------------- 


WASTER WATER DRAIN MAST 
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POTABLE WATER SYSTEM SERVICE 
PANEL EZATER-------------------- 30-T0-2 
Maintenance Practices--------- 
POTABLE WATER SYSTEM DRAIN 
FITTING HEATER------------------ 30-70-4 
Maintenance Practices--------- 
DETECTION----------------------- 30-80-0 
Description and Opers&tion----- 
Maintenance Practices--------- 
ICE DETECTORS------------------- 30-80-1 
Maintenance Praectices--------- 
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Chapter 
Section Page 
Subject Subject Хо. 
AIRPLANE ІБЕПТІРІСАТІОВ------- Ident 30 1 CORE 
ALPHABETICAL INDEX------------ Index 30 1 CODE 
GEIVERAL те —— — «ғ «с е» «ы — — «ы — — ταν — — ——— 30-00 
Description and Coeration---- 1 CODE 
Waeintenance Practices-------- 201 CODE 
КІБЕОП,------------------------ 30-10-02 
Description and Operation---- 1 CODE 
Trouble Snoot ing------------- 101 CODE 
Aidustment/HTest-------------- 501 CODZ 
OUTER WIIG EZUMATIC DUCT 
ТОБЕ VALVES----------------- 30-10-1 
Maintenance Practices-------- 251. CODE 
TAIL DUCT VALVE---------------- 3C-i10-2 
Maintenance Practices-------- 201 CODE 
AIRFOIL DEICING VAIVES--------- 30-10-3 
Maintenance Practices-------- 201 CODE 
ATRFOTL DEICIIG ТІМЕЗ---------- 30-10-% 
Maintenance Prectices-------- 201 CODE 
TAIL DUCT VENTURI DIFFETENTIAL 
PRESSURE SWITCH---------------- 30-10-5 
Maintenance Practices-------- 201 CODE 
AIR INT! ES-------------------- 30-2С-0 
Description and Operation---- 1 CODE 
Maintenance Practices-------- 201 CODE 


ENGINE NOSE COWL ANTI-ICING---- 30-20-21 
Maintenance Practices-------- 201 CODE 
(Refer to Chapter 75.) 
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FUSELAGE NOSE AIR CONDITIONING 
SCOOP ANTI-ICIHG VALVES-------- 
Maintenance Practices-------- 


РТТОТ AND STATIC--------------- 
Description and Operation---- 
Trouble Shooting------------- 
Maintenance Practices-------- 


ANTI-ICING HEATERS AND AMMETER 
SELECTOR SWITCH---------------- 
Maintenance Practices-------- 


ANTI-ICING HEATER AMMETER------ 
Maintenance Practices-------- 


WINDOWS AND WINDSHIELDS-------- 
Description and Opereaiion---- 


WINDOWS AND WINDSHIELDS 

ANTI-ICING/ANTIFOGGING--------- 
Description and Орега-іоп---- 
Trouble Shooting------------- 
Maintenance Practices-------- 


WINDSHIELD PNEUMATIC RAIN 

REMOVAL SYSTEM----------------- 
Description and Operation---- 
Maintenance Practices-------- 


WINDSHIELD RAN REMOVAL 
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WINDSHIELD RAIN REMOVAL 
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WATER LIWES------------ 
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DETECTION-------------- 


Description and Operation---- 
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AIRPLANE IDENTIFICATION 
SWISS AIR TRANSPORT COMPANY, LTD. 


SCANDINAVIAN AIRLINES, SYSTEM 


 SWA/SAS 
Manufacturing Factory Serisi Effectivity Registration Customer 
Series Number Code Letters 

DC-8-62 45905 55 SE-DBF SAS 
рс-8-62 45906 56 CY-KTD SAS 
DC-8-62 45822 51 LN-MOO SAS 
рс-8-62 45823 58 SE-DBE SAS 
DC-8-62 45921 59 SE-D3G SAS 
pc-8-62 45919 60 HB-TDE SWA 
pc-8-62 45920 61 HB-IDF SWA 
10-8-62 45925 62 HB-IDG SWA 
DC-8-62CF 45922 63 OY-KTE SAS 
DC-8-62CF 45984 . 6% HB-IDH SWA 
pc-8-62 h607T 65 HB-IDI SWA 

DC-8-62CF 56018 66 HB-IDK SWA . 
DC-8-62 46234 67 HB-IDL SWA 
Dc-8-62 46102 68 LN-MOG SAS 
DC-8-62cF 46129 69 SE-DBI SAS 
DC-8-63 45923 70 LN-MOU SAS 
DC-8-63 4592): Ti SE-DBH SAS 
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SWA/SAS 

Manufacturing Fectory Serial Effectivity Registration Customer 

Series Number Code Letters 
DC-8-63 46042 τὸ OY-XTF SAS 
DC-8-.63 46054 73 LN-MOY SAS 
DC-8-63 16136 τὲ SE-DBK SAS 
DC-8-63 h6163 T5 SE-DBL SAS 
DC-8-63PF h60Th 76 SWA 
DC-8-62 56131 ТТ LN-MOW SAS 
DC-8-62AF 6150 78 LN-MOC SAS 
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LTA AIR LINES, INC. 


Manufacturing Factory Serial Registration 
Series Number Fleet Number Number 
90--δ--61 45907 861 x822E 
DC-6-61 45915 862 N823E 
DC-6-61i 45915 863 N62LE 
2C-6-61 45985 865 N825E 
2C-8-61 15979 865 5826Е 
DC-6-61i 6015 866 523002 
pc-8-61 25018 867 513011 
DC-8-d1 16029 868 513921, 
pc-8-61 46030 869 41303 
2-68-51 50568 870 NLBUSL 
50-.6-6: 46072 871 113551. 
DC-8-61 56055 872 513061, 
рс-8-6: 46056 873 Ν1 3077, 
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AIR CANADA 


Халпгас- Factory Regis- Manutac- ractory Regis- 
suring Serial Fleet tration turing Serial Fleet tration 
Series umber “ποτ. Number Series Number Number Series 


DC-8-40 
DC-8-h0 
DC-8-L0 
DC-8-40 
DC-8-40 
DC~8-40 
DC-8-L0 
DC-8-40 
DC-8-40 


DC-8-L0 


DC-5-50F 
DC-8-50F 


DC-8-507 


рс-8-50ғ 


- A 
DC-0-50F 


801 CF-TJÀ pc-8-50 45933 
802 CF-TJ3B DC-8-50 45934 
803 CF- ToC DC~&-50 15962 


рс-8-61 15890 
805 CF- TJE рс-8-61 
рс-8-51 45892 
DC-8-61 
808 CF TOE DC-8-61 15963 
DC-8-61 4595.. 
рс-8-61 


рс-8-63 46033 


812 С-та DC-8-63 45034 
813 Cr-ToM DC-8-63 46035 
ама CF-TIN DC-8-63 26036 
825 CF-T50 pc-8-63 46070 


Dnc-8-65 46100 
DC-8-65 
DC-8-65 
DC-8-65 46125 
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Manufac- Factory Regis- Manufac- Factory Regis- 
turing Serial Fleet tration turing Serial Fleet tration 
Series Number Number Number Series Number Number Series 


pc-8-63 46113 876 CF-TIU 
рс-8-65 46126 877 CF-TIV 
DC-8-63 16111; 878 CF-TIW 


DC-8-65 16115 879 CF-TIX 
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Timer, Airfoil Deicing 
Description and Operation. ° 9 е 9 @ e ο v ее ә ғ © » ο е » э o ο ο 30 -10-0 
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1. Description 


A. Ice protection is provided by a deicing system to remove accumulated ice, 
end by anti-icing systems to prevent the formetion of ice. The leading 
edges of the wings, including the wing leading edge slots, and the hori- 
zontal stabilizer are deiced. The fuselage nose Scoops are anti-iced. For 
cowl and engine anti-icing, see Chapter 75. Hot air for deicing and anti- 
icing is supplied from the low-pressure pneumatic system. On all airplanes 
electrical anti-icing systems are provided for the windshields, stall 
warning lift transducer, anë pitot tubes. Airplanes 180700 through N8099U 
and 189660 through N8975U һауе en electrical anti-icing system for the 
water basin drain masts. Airplanes N8070U through 180990 have an electrical 
anti-icing system for the engine inlet pressure P+2 probes. Airplanes 
189660) through 189750 have an electrical enti-icing system for the waste 
water service panels. 


B. The controls and indicating lights for the deicing system are grouped on 
the systems engineer's control panel. The pneumatic and electrical anti- 
icing systems are controlled and monitored from the overhead switch panel. 


C. The airfoil deicing system is set in operation by piacing the airfoil 
deicing switch in either the timer 1 or timer 2 position. 

D. The scoops enti-icing system is operated from the overheed switch panel by 
placing the control switch in the anti-ice position. 

The anti-icing heaters and emmeter selector switch, when placed in one of 

the operating positions, energizes all pitot end static port heaters and 

the heaters in the stall warning lift trensducer. 


bi 


F. On eirplenes N8070U through N8099U tne engine inlet pressure (P.2) prote 
enti-icing system controls ice accumulation around the Pt2 probes. The 
System consists of a heating element in each P.2 probe. The probes ere 
energize whenever the airplene electrical tuses are energized. 


G. The windshield and window heat control system is controlled by the wind- 
shield neat control switch located on the overhead switch panel. 


H. Air from the pneumatic system is used for windshield rain remeval. The 
flow of air is controlled by cable-actuated valves, operated by levers 
located in the captain's and first officer's consoles. 


I. Оп all airplanes except N8072U through N8OTLU liquid rain re, silent system 
facilitates the removal of rain from the windshields. The system is соп- 
trolled by momentery pushbuttons located on the flight compartment glare- 
Shield. The repellent is stored in a pressurized container located on the 
cutside of the first office-'s console. 
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GENERAL - DESCRIPTION AND OPERATION 


Description 


Ice protection is provided by a deicing system to remove accumulated ice, 
and by anti-icing systems to prevent the formation of ice. The leading 
edges of the wings, including the wing leading edge slots, and the horizon- 
tal stabilizer are deiced. The fuselage nose scoops are anti-iced. For 
cowl and engine enti-icing, see Chapter 75. Hot air for deicing and anti- 
icing is supplied from the low-pressure pneumatic system. Electrical 
anti-icing systems are provided for the windshields, engine inlet pressure 
Pro probes, stall warning lift transducers, pitot tubes, and water besin 
drain masts. 


The controls and indicating lights for the deicing system are grouped on 
the systems engineer's control panel. The pneumatic and electrical anti- 
icing systems are controlled and monitored from the overhead switch panel. 


The airfoil deicing system is set in operation by placing the airfoil 
deicing switch in either the timer i or timer 2 position. 


The scoops anti-icing system is operated from the overhead switch panel by 
placing the control switch in the anti-ice vosition. 


The anti-icing heaters and ammeter selector switch, when places in one of 
the operating positions, energizes ail pitot and static port heaters and 
the heaters in the stall warning lift transducer. 


The engine inlet pressure (P42) probe arti-icing system controls ісе accumu- 
lation around the Pio probes. The system consists of a heating element in 
each Pid probe. The probes are energized whenever the airplane electrical 
buses are energized. . 


The windshielà and winócw heat cont.ol system is controlled by the wind- 
shield heat control switch located on the overhead switch panel. 


Air from the pneumatic system is used for windshield rain removal. The 
flow of air is controlled by cable-actuated valves, operated by levers 
located in he captain's and first officer's consoles. 


A licuid rain repellant system facilitates the removal of rain from the 
windshields. The system is controlled by momentary pushbuttons located 
on the flight compartment glareshield. The repellent is stored іп a pres- 
surized container locat. оп the outside of the first officer's console. 
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DOUGLAS AIRCRAFT CO., INC. 


QO-8 SIXTY SERIES 


MAINTENANCE MANUAL 


GENERAL - DESCRIPTION AND OPERATION 


Description 


Ice protection is provided by a deicing system to remove accunuleted ice, 
and by anti-icing systems to prevent the formation of ice. The leading 
edges of the wings, including the Wing leading edge slots, end the horizon- 
tal stabilizer are deiced. The fuselage nose scoops are anti-iced. For 
cowl and engine anti-icing, see Chanter 75. Hot air for deicing and anti- 
icing is supplied from the low-pressure pneumatic system. Electrical 
anti-icing systems are provided for the windshields, engine inlet pressure 
Pio probes, stall warning lift transducers, pitot tubes, and water basic 
drain rests. 


The controls and indicating lights for the deicing system are grouped on 
the systems engineer's control panel. ‘The pneumatic and electrical enti- 
icing systems are controlled апд monitored from the overnead switch panel, 


The airfoil deicing system is set in operation by placing the airfoil 
deicing switch in either the timer 1 or timer 2 position. 


The scoops anti-icing system is operated from the overhead switch panel 
by placing the control switch in the anti-ice position. 


The anti-icing hcaters and ammeter selector switch, when placed in one of 
the operating positions, energizes all pitot and static port heaters and 
the heaters in the stall warning lift trensóucer. 


The engine inlet pressure (Pio) probe anti-icing system controls ice accumu- 
lation around the Pio probes. The system consists of a heating element in 
each Pip probe. The probes are energized whenever tne @irplane electrical 
buses are energized. 


The windshield and --‘ndow heat control system is controlled by the wind- 
shield heat control switch located on the overhead switch panel. 


Air from the pneumatic system is used for windshield rain removal. The 
flow of air is controlled by cable-actuated valves, operated by levers 
located in the captain's and first officer's consoles. 


A liquid rain repellant system facilitates the removal of rain Prom the 
windshields. The system is controlled by momentary pushbuttons loceted on 
the flight compartment glareshield. The repellant is stored in a pres- 


- 
> 


Surized container located on the outside of the first officer's consol. 
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| J. Ап ice detection system is provided to give visual indication of 
formation of ice on the surfaces of the airplane. 
located, one each, in the engine nacelle cowling of engine numbers 2 anā 
3. Two sets of indicating lights ere located in the flight compartment, 
one set for the pilots and one for the systems engineer. 
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GENERAL - DESCRIPTION AND OPERATION 


1. Description 


A. Ice protection is provided by a deicing system to remove accumulated ice, 
and by anti-icing systems to prevent the formation of ice. The leading 
edges of the wings, including the wing leading edge slots, and the horizon- 
tel stabilizer ere deiced. Тһе fuselege nose scoops ere anti-iced. For 
cowl and engine anti-icing, see Chapter 75. Hot air for deicing and anti- 
icing is supplied from the low-pressure pneumatic system. Electrical 

| anti-icing systems are provided for the windshields, stell warning lift 
transducer, pitot tubes, end water basin drain masts. 


е controls and indicating lights for the deicing system ere grouped on 
the systems engineer's control panel. The pneumatic and electrical anti- 
3 
C. The eirfoil deicing system is set in operation by placing the airfoil 
deicing switch in either the timer 1 or timer 2 position. 


D. The scoops anti-icing system is operated from the overhead switch panel by 
placing the control switch іп the anti-ice position. 


E. The anti-icing heaters switch, when placed in the on position, energizes 
all pitot and static port heaters and the heaters in the stall warning 
lift transducer. 


F. The windshield and window heet control sy-tem is controlled by the wind- 
shield heat control switch located on the overhead switch panel. 

2. Air from the pneumatic system is used for windshield rain removal. The 
flow of air is controlled by cable-actuated valves, operated by levers 
located in the captain's and first officer's consoles. 


H. A liquid rain repellent system facilitates the removal of rein Zrom the 
windshields. The system is controlled by momentary pushbuttons lecated on 
the flight compartment glareshield. The repellent is stored in a pressur- 
ized cont-:ner located on the outside of the first officer's console. 
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GENERAL - DESCRIPTION AND OPERATION 


Descrivtion 


Ice protection is provided by a deicing system to remove eccumulated ice, 
and by anti-icing systems to prevent the formation of ice. The leading 
edges of the wings, including the wing leeding edge slots, and the hori- 
zontal stabilizer are deiced. The fuselage nose scoops and on airplanes 
801 through 811 the wing scoops ere anti-iced. For cowl and engine enti- 
icing, see Chapter 75. Hot air for deicing end anti-icing is supplied 
from the low-pressure pneumatic system. Electrical anti-icing systems 
are provided for the windshields, pitot tubes, stall warning lift trans- 
Gucer and on airplanes 812 through 822 the engine inlet pressure P42 
probes. 


The controls and indicating lights for the deicing system are grouped on 
the main instrument panel. The pneumetic and electrical anti-icing systems 
are controlled and monitored from the overhead switch panel. 


The airfoil deicing system is set in operation by placing the airfoil 
either the timer 1 or timer 2 position. 


The scoops anti-icing system is operated from the overhead switch panel by 
placing the control switch in the anti-ice position. 


The anti-icing switch, when placed in the on position, energizes all pitot 
and static port heaters and tne heaters in the stall warning lift trans- 
ducer. 


An ice detection system is provided tc give visual indication of the 
formation of ice on the surfaces of the airplane. Two ice detectors аге 
located, one each, in the engine nacelle cowling of engine numbers 2 and 

3. “o sets of indicating lights are located on the main instrument penel. 


The windshield and window heat control systea is controlled by the wind- 
shield heat control switch located on the overhead switch ganel. 

Air from the pneumatic system is used for windshield rain removal. Тһе 
flow of air is cortrclled by cable-actuated valves, operated by levers 
located in the captain's and first officer's consoles. 


On eirplenes 812 through 822 the engine inlet pressure (Pt2) probe anti- 
icing system controls ice accumulation around the Р р probes. The system 
consists of a heating element in each Р.о probe. The probes are energized 
whenever the airplane electrical tuses are energized. 
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GENERAL - DESCRIPTION AND OPERATION 


Description 


Ice protection is provided by a deicing system to remove accumulated ice, 
and by anti-icing systems to prevent the formation of ice. The leading 
edges of the wings, including the wing leading edge slots, and the hori- 
zontal stabilizer are deiced. The fuselege nose scoops are anti-iced. 

For cowl and engine anti-icing, see Chapter 75. Hot air for deicing and 
enti-icing is supplied from the low-pressure pneumatic system. Electrical 
anti-icing systems are provided for the windshields, stall warning lift 
transducer, pitot tubes, water basin drain masts and on airplanes 860 
through 866 the engine inlet pressure Pio probes. 


The controls and indicating lights for the deicing system are grouped on 
the main ins'rument panel. The pneumatic end electrical enti-icing sys- 
tems are controlled end monitored from the overhead switch panel. 


The airfoil deicing system is set in operation by placing the airfoil 
deicing switch in either the timer 1 or tirer 2 position. 


The scoops anti-icing system is operated from the overhead switch panel oy 
Placing the control switch in the anti-ice position. 


The anti-icing switch, when pl&ced in the оп position, energizes all pitot 
anc static port heaters апа the heaters in the stall warning Lift 
transducer. 


The windshield and window heat control system is controlled by the wind- 
shield heat control switch located on the overhead switch panel. 


Air frcm the pneumatic system is used for windshield rain removal. The 
flow of air is controlled by cable-actuated valves, operated by levers 
located in the captain's and first officer's consoles. 


A liguid rein repellant system fecilitetes the remcval of rain from the 
windshields. The system is controlled by momentary pushbuttorns located 
on the flight compartment glareshield. Тһе repellent is stored in ә 
pressurized container located on the outside of the first officer's 
console. 


On airplanes 860 through 866 the engine inlet pressure (Р,,) probe anti- 
icing system controls ice accumulation around the Р,, probes. Тһе systen 
consists of a heating element in each P_, probe. Tre probes are епег- 
gized whenever the airplane electrical бісев are enersized. 
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OG-8 SIXTY SERIES 


MAINTENANCE MANUAL 
GENERAL - DESCRIPTION AND OPEPATION 


l. Description 


A. Ice protection is provided by a deicing system to remove accumulated ice, 
and by anti-icing systems to prevent the formation of ice. The leadin 
edges of the wings, including the wing leading edge slots, and the hori- 
Zontel stabilizer are deiced. The fuselage nose scoops ere enti-iced. 

For cowl and engine anti-icing, see Chapter 75. Hot air for deicing and 
enti-icing is supplied from the low-pressure pnewzetic system. Electrical 
anti-icing systems are provided for the windshields, stall warning lift 
transcucer, pitot tubes, and water basin drain masts. 


B. The controls and indicating lights for the deicing system are grouped on 
the systems engineer's control panel. The pneumatic and electrical anti- 
icing systems are controlled and monitored from the overhead switch panel. 


C. The airfoil deicing system is set in operation by placing the airfoil 
deicing switch in either the timer 1 or timer 2 position. 


D. тле scoops &nti-icing systen is operated from the overhead switch ranel by 
i t 


E. The anti-icing heaters ^nd ammeter selector switch, when placed in one of 
the operating positions, energizes ell pitot επὲ static port heaters and 
the heaters in the left and right stall warning lift transducers. 


F. The windshield and window heat ccntrol system is controlled by the wind- 
shield heat control switch located on the overhead switch panel. 


G. Air from the pneumatic system is used for windshield rein removal. Тһе 
flow of air is controlled by cable-actuated valves, operated by levers 
located in the captain's end first officer's consoles. 


Н. A liquid rain repellant system fecilitates the removal of rain from the 
windshields. The system is controlled by momentary pushbuttons located on 
the flight compartment glereshield. The repellent is stored in a pres- 
Surized container located on the outside of the first officer's console. 


I. An ice detection system is provided to give visual indication of the for- 
mation of ісе on the surfaces of the airplane. Two ice uetectors are 
located, one each, in the engine nacelle cowling of engine numbers 2 end 
3. Two sets of indicating lights are located in the flight compartment, 
one set for the pilots and one for the systems engineer. 
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MAINTENANCE MANUAL 


GENERAL - DESCRIPTION AND OPERATION 


1. Description 


A. Ice protection is provided by a deicing system to remove accumulated ісе, 
and by anti-icing systems to prevent the formation of ice. The leading 
edges of the wings, including the wing leading edge slots, and the hori- 
zontal stebilizer are deiced. The fuselage nose scoops are anti-iced. For 
cowl and engine anti-icing, see Chapter 75. Hot air for deicing and anti- 
icing is supplied from the low-pressure pneumatic system. On airplanes 

| U7T9FT-H7oeFT, ΠΤΘΙΣΤ and subsequent electrical anti-icing systems are 
provided for the windshields, stall warning lift transducer, pitot tubes, 
and water basin drain masts. On airplanes N783FT-N788FT, ПТООЕТ the wind- 
shields, stall warning lift transducer, end pitot tubes are anti-iced. 
Water basin drain masts are not installed. 


B. The controls and indicating lights for the ceicing system are groured on 
the systems engineer's control panel. The pneumatic and electrical anti- 
icing systems are controlled and monitored from the overhead switch panel. 


С. The airfoil deicing system is set in operation by placing the airfoil 
deicing switch in either the timer 1 or timer 2 position. 


P. The scoops anti-icing system is operated from the overhead switch panel by 
placing the control switch in the anti-ice positicn. 


. The anti-icing heaters and ammeter selector switch, when placed in опе of 
zne operating positions, energizes all pitot and static port heaters and 
the heaters in the stall warning lift transducer. 


bj 


F. The vindshield end window heat control system is controlled by the wind- 
shield heat control switch located on the overhead switch panel. 


G. Air Στοπ the pneumatic system is used for windshield rein removal. The 
flow of air is controlled by ceble-actueted valves, operated by levers 
located in the captain's and first officer's consoles. 


H. А liguic rain repellant system facilitates the removal of rain from the 
winashields. The system is controiled by momentary pushbuttons located 

on the Г1160% compertment glareshielá. The repellent is stored in а pres- 
surized container located on the outside of the first officer's console. 
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MAINTENANCE MANUAL 


GENERAL - DESCRIPTION AND OPERATION 


Description 


Ice protection is provided by a deicing system to remove accumulated ice, 
and by anti-icing systems to prevent the formation of ice. The leading 
edges of the wings, including the wing leading edge slots, and the hori- 
zontal stabilzer are deiced. The fuselage nose scoops are anti-iced. For 
cowl and engine anti-icing, see Chapter 75. Hot air for deicing and anti- 
icing is supplied from the low-pressure pneumatic system. On Airplanes 
JA803i - JA8035, JA8037 and subsequent, electrical anti-icing systems are 
provided for the windshields, stall warning lift transducer, pitot tubes, 
and water basin drain masts. Airplanes JA8038, JA8039, JA8041-JA8043, апа 
JA8045-JA8048 have an electrical anti-icing system for the engine inlet 
pressure Pt2 probes. On airplanes JA8036 and JA8044, the windshieids, stall 
warning lift transducer, and pitot tubes are anti-iced; water basin drain 
masts are not installed. 


The controls and indicating lights for the deicing system are grouped on 
the systems engineer’s control panel. The pneumatic and electrical anti- 
icing systems are controlled and monitored from the overhead switch panel. 


The airfoil deicing System is set in operation by placing the airfoil 
deicing switch in either tne timer 1 or timer 2 position. 


The scoops anti-icing system is operated from the overhead switch panel by 
placing the control switch in the anti-ice position. 


The anti-icing heaters and ammeter selector switch, when placed i.. one of 
the operating positions, energizes all pitot ard static port heaters and 
the heaters in the stall warning lift transducer. 


On airplanes JA8038, JA8039, JA8041-JA8043, and JA80h5-JA80h8, the engine 
inlet pressure (Рур) probe anti-icing system controls ice accumulation 
around the Pt2 probes. The system consists of a heating element in ea-a 
Р+2 probe. The probes are energized whenever the airplane electrical buses 
are energized. 


the windshield and window heat control system is controlled by the wind- 
shield heat control switch located on the overhead switch panel, | 


Air from the pneumatic system is used for windshield rain removal. The 
flow of air is controlled by cable-actuated valves, operated by levers 
loceted in the captain's and first officer's consoles. 


A liquid rain repellent system facilitates the removal of rain from the 
windshields. The system is controlled by momentary pushbuttons located 
on the flight compartment glereshieléó. The repellant is stored іп а pres- 
surized container located on the outside of the first officer's console. 
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GENERAL - DESCRIPTION AND OPERATION 


1. Description 


A. Ice protection is provided by a Geicing system to remove accumulated ice, 
and by enti-icing systems to prevent the formation of ice. The leading 
edges of the wings, including the wing leeding edge slots, end the horizon- 
tal stabilizer ere deiced, The fuselage nose scoops are anti-iced. For 
cowl and engine anti-icing, see Chapter 75. Eot air for Geicing and anti- 
icing is supplied from the low-pressure pneumatic system. Electrical 
anti-icing systems are provided for the Windshields, stall warning lift 
transducer, pitot tubes, and water basin drain masts. 


B. The controls and indiceting lights for the deicing system are grouped on 
the systems engineer's control panel. The pneumatic and electrical anti- 
icing systems ere controlled and monitored from the overhead switch panel. 

С. The airfoil deicing system is set in operation by placing the airfoil 


witch in either the timer l or timer 2 position. 
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D. The scoops anti-icing system is operated from the overhead switch panel by 
placing the control switch in the anti-ice position. 


i-icing heaters and ammeter selector switch, when placed in one of 
rating positions, energizes all pitot and static port heaters and 
ters in the stall warning lift transducer. 


^ су 


F. The wincshiel¢ „па window heat control system is controlled by the wind- 
shield heat control switch located on the overhead switch panel. 


G. Air from the pneumatic system is used for windshield rain removal. The 
flow oF air is controlled by cable-actuated valves, operated by levers 
iccated in the captain's and first officer's consoles. 


Н. А liquid rain repellant system fecilitetes the removal of rain from the 
windshields. The system is controlled by шол ntery pushbuttons located on 
the flight compartment glereshield. The repellant is stored in a pressur- 
ized container located on the outside of the first officer's console. 
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GENERAL - MAINTENANCE PRACTICES 


1. General 


A. O-rings shoulC be discarded wren removed, and replaced with new O-rings. 
The specific O-rings used in the ice and rain protection systems are shown 
in Figure 201. 


B. The maintenance practices for the various ice protection system relays ere 
similar, varying only es to location and access. 
CAUTION. CAP ALL OPEN DUCTS AND FITTINGS TO PREVENT FOREIGN OBJECTS, DIRT, 
OIL, OR GREASE FROM ENTERING SYSTEM. CAP BOTH MATING SURFACES 
OF ALL ELECTRICAL CONNECTORS. KEEP ALL CAPS ІП CLEAN CONTAINERS 
WHEN NOT IN USE. 


WARNING: TAG AND SAFETY ALL CIRCUIT BREAKERS (SEE CHAPTER 20). 


2. Tools and Equipment Recuired 


NOTE: Equivalent substitutes may be used instead of the following listed 
items. 


Item Name Number Manufacturer Use 
A Primer A-hooh Dow Corning Co. Surface priming 
B Fthyl Со: nercially Clean surface 
Acetate available 
С Dowlas No. 14 Commercially Clean surface 
Stripper available 
D Catalyst RTV-1016 General Seal ducts 
with Electric, 
RIV-992 Silicone 
Products Dept. 
E Catalyst RTV-90 Seal ducts 
with 
RTV-992 
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В 66-20263-1 (BOEING COMPANY) 
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3. Thermal Deicing Sealing 
ILLU 


(2) Clean all surfaces with Douglas По. 14 Stripper. Ethyl acetate is a 
permissible substitute for Douglas По. 11 Stripper. 


(2) rime all sufaces with A-kOSk primer. Allow primer to dry for a mini- 
mum of 60 minutes before applying sealant. Keen primer container 
tightly closed when not in use. Use primer from smal] containers to 
prevent contamination of primer. Discard primer when it turns milky. 


(3) When patching or tying into cured sealant with uncured material, thor- 
oughly wipe tie-in area with A-hOOk primer. This is necessary to obtain 
proper adhesion of cured to uncured sesiant. 


B. Sealing Instructions 


(1) Use RTV-1016 (or RTV-90) to seal Geicing ducts of wing leading edge 
as follows: 


(a) Apply sealant in feying surfaces ^f all members, approximately 2 inch 
wide around cutouts through D-duct or outer plating. 


(b) Apply sealant on faying surfaces, approximately 1 inch wide arcund 
door cutouts, between inner plating and outer pleting. 


(c) Apply sealant between lap splices of inner platings at all inner 
p 
plating splices. 


(a) Apply sealant between inner plating end outer plating in area of 
attachment wherever inner plating ends. (‘the first row of ettach- 
ments aft of exhaust holes are for aft edges. ) 


(е) Apply faying surface seal between all members at both ends of D-ducts 
in area о? D-duct only. 


(f) Apply fillet seal to seams at D-duct attaching angles and around 
doubler where D-duct platings are spliced. 


(g) Install D-duct blocks with full faying surface seal. Apply suffi- 
cient amount of sealant in Joggles to ensure squeeze-out of sealant 
after attachments are installed. 


(h) Apply feying surface seal between outer plating end splice doubier 
іп 811 areas where outer platings are spliced. 
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k. Removal/Installation Ice Protection System Releys 
A. Remove Relay 
(1) Remove electrical power from relay by either step (а) or (v). 
(а) Open applicable circuit breaker(s). 


1) Install clamp under open circuit breeker(s). Suitable clamp is 
HEV-5N (Burndy) or Ph-sWS (Nylon Molding Corporation). 


2) Тас circuit breaker(s) with warning sign. 


WARNING: DO NOT CLOSE THIS CIRCUIT BREAKER. THIS CIRCUIT BREAKER 
MUST REMAIN OPEN UNTIL COMPLETION OF MAINTENANCE WORK. 


(b)  Disecnnect external power,  Teg externel power receptacle with varn- 
ing sign. 


WARNING: DO NOT APPLY EXTERNAL POWER. 
(2) Gein access to relay. 
(3) Tag and disconnect wires. 
(4) Support reley and remove mounting screws. 
(5) Remove relay. 
В. Install Relay 


(1) Make certain that power is removed. as callout in paregraph Б, 
step A (1). 


(2) Position reley. 


NOTE: Before installation, make certain that paint is removed from 
relay mounting flange so thet & good electricel bond between 
relay and structure of airplane is provided. 


(3) Install and tighten mounting screws. 
k Connect wires, making certain thet leads ere connecte correctly. 
> 5 


(5) Remove tags from wires. 


(6) Replace parts remove to gain access to relay. 


(7) Remove warning teg. Apply external power or close circuit breaker (s), 
as applicable. 


(8) Follow applicable ѕуѕ+ел adjustment/test procedures to determine that 
ор І 
relay із functioning properly. 
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ENERAL - MATNTEIMALCE PRACTICES 


G 


A. O-rings should be discarded when removed, and replaced with new O-rings. 
The specific O-rings used in the ice and rain protection systems are shown 


B. The maintenance prectices for the various ice protection system relays are 
Similar, varying only ав to location and access. 
CAUTION: САР ALL OPEN DUCTS AND FITTINGS ТО PRZVE:T FOREIG: OBJECTS, DIRT, 
OIL, ОР GREASE FROM ENTERING SYSTEM. САР BOTH MATING SURFACES 
OF ALL ELECTRICAL CONNECTORS. КЕЕР ALL CAPS ІП CLEA CONTAINERS 
WEEN ROT ІП USE 
WARNING: ТАС AND SAFETY ALL CIRCUIT BREAXERS (SEE CHAPTER 20). 


Tools and Ecuirment Reauirec 
NOTES: Equivalent substitutes may be used instead of the following z listed 
items 
Item пале Number manufacturer Use 
A Primer £-L O91: Dow Corning Co. Surface priming 
3 Ethyl Commercially Clean sur?^ce 
Acetate available 
σ Douglas No. 2h Сспшегсіг11 Clean surface 
Stripper available 
D Catalyst RTV-1016 General Seal ducts 
with Electric, 
RZV-992 Silicone 


td 


Catalyst 
with 
RTV-992 


Products Devt. 


RIV-90 


CT 
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5. Thermal Deicing Sealing 


(1) Clean all surfaces with D Douglas Ho. ik stripper. Ethyl acetate is а 
permissible substitute for Douglas No. 14 stripper. 

(2) Prime all surfaces with A-409} prin Allow primer to dry for a mini- 
rum of 60 minutes before applying sealant. Keep primer container 
tightly closed when not in use. Use prizer from small containers το 
prevent contamination of primer. Discerd primer when it turns mibsy. 


(3) When patching or typing 
thoroughly wipe tie-i E re I 
το obtain proper adhesion of cured to uncured sealer 


(1) Use RT7-10216 (or RTY-90) to seal deicing ducts of wing leading edge 
as follows: 


(2) Apply sealent in f Taying surf ces of all mencers, approximately inen 
wide around cutouts through D-duct or cuter plating. 

(e) дәріу sealant on f&ying Sur?&cez, approximately 1 inen wide around 
Goor cutouts, between inner plating апа outer plating. 

(c) Apply sealant between lap splices of inner platings at all inner 
plating splices. 

(а) Apply sealant between inner pieting and outer plating in area or 
attachment wherever 1 inne: platings first row oF attach- 


ments aft of exhaust holes ere for at 


(e) Apply faying surface seal between 911 members at both enás o? D-Gucts 
in area of D-duct onl: 


(f) Apply Tillet seal to seams at D-Guct attaching angles and arow 
Goubler where D-duct platings are spliced. 


(g) Install D-duct blocks with full faying surface seal. Apply suffi- 
cient amount of sealant in jogsles to ensure scueeze-out of sealant 
after attachments are instelled. 


(n) Apply faving surface seal between outer plating and splice doubler in 
all areas where outer platings ere spliced. 


30-00 
- CODE 2 
Jan 1/68 Fage 203 


Ромеа n USA 


MAINTENANCE MANUAL 


δ. Renoval/Installation ice Protection System Relays 


A. Remove Relay - 


ct 
> 
(D 
H 
Nn 
ct 
tO 
(5) 
fo 
--- 
Ό 
^j 
o 
κ. 


(1) Remove electrical power from relay by eit 


(а) Open applicable circuit Ὀτεεχετίο). 


pee’ 
spy st Bu nay) o or r phe - (д tylon Moldin 
2) Teg circuit Әгегхег(в) with warning sign. 


WARNING: DO ПОТ CLOSE THIS CIRCUIT BREAYER. HIS CIRCUIT BRESAR 
MUST REMAIN OPEN UNTIL CCMPLETION OF MAINTENANCE WORK. 


Lsconnect external power. Tag external power receptacle with warn- 


(L) Support belay end remove mounting sere: 


a 
3 
{η 


(5) Remove relay. 


B. Install Relay 


DOUGLAS AIRCRAFT CO., INC. 
DO-8 SIXTY SERIES 


tain that power is removed, as called out in paragraph 4, 
1) 


(2) Position relay. 


NOTE: Before installation, make certain that paint is removed from 
relay mounting flange so that a good electrical bond between 
reley and structure of airplane is vrovided 


(3) Install and tighten mounting screws. 

(k) Connect wires, making certain tuat leads are connected correctly. 
(5) Remove tags from wires 

(6) Replace parts removed to gain access to relay. 


(7) Remove warning tag. Amply external power or close circuit breaker(s), 
as applicable. 


(8) Follow applicable system adjustrent/test procedures to determine that 
relay is functioning properly. 
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AIRFOIL - DESCRIPTION AND OPERATION 


1. General 


А. The airfoil deicing system removes ice from the leading edges of the wing, 
the leading edges of the wing slots, the wing slots lower doors, and the 
leading edges of the horizontal stabilizer. Hot air from the low-pressure 
pneumetic system is distributed to the leading edges through a system of 
ducts and by electrically controlled, pneumatically operated valves. 


B. Eighteen deicing valves, 16 of which are operated in pairs by either one 
or two timers, permit intermittent airflow to the deicing segments. 


C. An interlock wing slot deice relay is actuzted when the lending gear 
control lever is placed in the down position. This permits a triple-cycle 
feature to deice the slotted wing sections approximately three times as 
often as the wing sections without slots. 


C. Controls for the system are located on the system engineer's control panel. 
They include the airfoil Geicing switch, two identical timers, a guarded 
tail duct valve switch, and a tail deicing system indicating light. The 
system is electrically interlocked with the ground control reley circuit so 
thet the deicing valves cannot be overated on the ground. 


E. The deicing timer motors, the “ail duct valve, and the outer wing pneumatic 
duct shutoff valves ere independent of the Eround control relay. 


F. Air directed to the center and inner wing leading edges (inboard of No. 1 
and 4 pylons) is supplied directly by the pneumatic manifold. From the 
low-pressure penumatic manifold, air is 3irected to the left and right 
outer wings (outboard of No. 1 end L pylo..s) through the outer wing preu- 
matic duct shutoff valves, and to the empennage through the teil duct 
valve and the tail duct. The tail duct extends iron the teil duct valve 
in the Tuselege to the teil section of the airplene. This duct is located 
on the left side of the fuselage below the floor. in the pressurized area, 
and extends into the horizontal stabilizer. D-duets in the leading edge 
of each airfoil are divided into а total of 1& sections end direct the dis- 
tribution oZ eir through the leading edge areas to be deiced. 411 D-ducts 
are riveted to rits located in the wing and stabilizer leacing edges, and 
are removed and installed as integral components of the leading edge struc- 
ture (see Chepters 55 end 57). The de.cing air exhausts overboard from 
the wing leading edges throush slots in the lower surface between pylons. 
Air from the horizontal stebilizer leading edges exhausts into the tail 
cone and overboard through slots in the tail cone. the elevator torque tube. 
and the horizontal stabilizer torque box. 


G. V-band clemps end flexible connectors connect the tail duct sections. The 
flexible connectors in the r^ -ssurized area are a double-walled type, 
similar to the connectors used in the pneumatic manifold (see Chapter 36) 
with the exception of the attaching flenges. The connectors in the 
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nonpressurized area (tail section) are e single-walled type attached to the 
beaded ends of the duct with clamps. 


H. The teil duct directs air to the horizontal stebilizer. А Y-duct in the 
horizontal stabilizer with a flexible connector located et the pivot of the 
stabilizer allows the duct to flex with stebilizer movement. The ducts in 
the stebilizer leading edge have three deicing ports on each side of the 
stabilizer. Deicing valves are connected to these ports and to the D-duct 
sections in the leading edge. A bleed orifice is located near the outboard 
end of the ducts. Air from the tail duct bleeds into the leading edge 
area from these orifices, ensuring a hot air Supply to all tail deicing 
valves when the tail duct valve is open. 


I. A flow-limiting venturi, located just downstream of the tail duct valve, 
provides a pressure signal for the tail duct valve differential-pressure 
switch. Two sensing lines are connected across the venturi, one at the 
throat and one immediately upstream of the venturi. 


J. The outer wing ducts extend from the outer wing pneumatic duct shutoff 
valves, connected to the penumatic manifold (outboard of No. 1 ana 4 
pylons), to the wing tips. An anti-icing air outlet is located near the 
outboard end of each duct. Тһе two ducts are composed of sections con- 
nected with clamps and single-well flexible connectors. Each section is 
Supported by a fixed and slip-type bracket. Тһе fixed bracket hols the 
duct section rigid where the deicing valves attach tc the deicing air out- 
lets. Тһе slip supports allow the duct to expand and contract, end also 
allow for structural deflections. 


K. The airfoil deicing controls and indicating light system provides for 
electrical control and monitoring of the deicing of the wing and tail sur- 
faces. The system controls end indicating Light are located on the systems 
engineer's control panel ard include the following: 

(1) Airfoil deicing switch, with timer l--off--timer 2 positions 
(2) Two airfoil timers (these also act es cycle sequence indicators). 
(h) Teil deicing system indicating light 


(5) Teil duct valve switch, with normal--off positions. 


2. Component Description 


A. Outer Wing Preumatic Duct Shutoff Valve (See Figure 2.) 


(1) An outer wing pneumatic duct shutoff velve is installed between the 
low-pressure pnematic manifold and the outer wing pneumatic duct. 


(2) It is an electrically controlled, pneumatically actuated, poppet-type 
valve. The velve operates when the pneumatic manifold is pressurized 
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and electrical power is directed to the valve by either the airfoil 
Geicing system or the anti-icing system. 


(3) When electrical tower is supplied to the open winding of the valve 
solenoid by one of the above systems, air pressure from the pneumatic 
system opens the valve. As long as pneumatic power is Supplied, the 
valve remains open until the close winding of the valve solenoid is 
energized. When the velve opens, air from the pneumatic system is 
directed to the outer wing pneumatic duct. The Guct supplies air to ine 
outer wing deicing valves and to the outer wing vent scoop. 


B. Tail Duct Valve (See Figure 3.) 


(1) The teil duct valve controls the air supply to the aeicing and 
ti-icing ducts and components of the horizontal stabilizers. The 
valve is open only when the airfoil deicing system is cperetiag. It is 
located in the forward end of the teil duct at the juncture of the wing 
and fuselage sections of the eirplane pneumatic manifold (left side). 


(2) The velve is an electrically controlled, pneumatically ectuated 
butterfly valve, requiring both electrical and pneumatic power to cpen. 
Tne valve closes any time electrical power is removed from the solenoid, 
even in the absence of pneumatic power. 


С. Airfoil Deicing Valve (See Figures k and 5.) 


` 


the pneumatic ducts to the D-ducts thet are located in the leading edge 
of the wings end stabilizer. The D-ducts are divided into sections end 
each section is supplied with гіс from the pneumatic duct systen through 
а deicing valve. The valves are attached to the supply duct with 
V-tand clamps and are connected to their respective D-Guct section with 
а flexible connector and а band-type clemp. A total of 18 deicing 
valves are used in the system; six are used in each wing, end 6 in the 
horizontal stabilizer. 


(1) Airfoil Geicing valves are used in the deic! іс system to cycle air from 
4- 


(2) Tn each wing, one valve is located between the fuselege and the inboard 
pylon to deice the wing slot area (inner-ving valve), two valves are 
located between the pylons (center-wing valves). and three valves are 
lczated outboard of the outboard pylons (outer-wing valves). All 
deicing valves are electrically controlled and pneumatically actuated. 
Air from the low-pressure pneumatic system is always availeble to the 
center-wing and inner-wing valves when the pneumatic manifold is Ὅτες- 
Surizec. Air from the pneumatic system is availeble to the outer-wing 
valves end to the stabilizer when. during operation of the deicing or 
anti-icing system, the tail duct valve and the outer wing pneumatic duct 
shutoff valves are open. The valves return to the normally-closea 
position when electrical power is removed from the solenoid. 
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D. Airfoil Deicing Timers (See Figure 6.) 


(1) The airfoil deicing timers control the on-off cycling of the airfoil 
deicing valves. Two timers ere mounted on the systems engineer's con- 
trol panel. One timer acts as the standby while the other one is con- 
nected in the circuit through the airfoil deicing switch. 


(2) The timers have an airfoil deicing timer cycle selector knob and en 
airfoil deicing timer temperature selector knob. The ial is graduated 
from 09 to -30°C for rem-air temperature selections. The switch- 
actuating camshaft in the timer is driven fester or slower by a variable 
speed drive that is controlled by the tempereture selector knob. When 
the deicer timer selector knob is placed in the test position, the timer 
will go through the complete cycie in 23 io 31 seconds. The manually- 
set cycle selector knob determines cycle time according to the rem-air 
temperature indication. The cycle time can be doubled by pulling out 
and turning the cycle selector knob from the normal cycle to the long 
cycle position. 


(3) А portion of а diel is seen through a window in the face of the timer. 
The number of the airfoil deicing valve that should be open at any 
given time appears in the window of the timer, with the exception of 
positions No. 11 end 12. ‘These positions have no corresponding valves 
since the vertical stabilizer is not deiced. 


E. Tail Duct Venturi Differentiel-Pressure Switch (See Figure T.) 


(1) Zhe teil duci venturi differentiel-pressure switch is instelled in the 
airfoil deicing system to operate ^n amber indicating light in the 
flight compartment. The differential-pressure switch, connected to the 
venturi downstream of the t2il duct valve, senses any malfunction in the 
tail section thet causes high airflow, end completes an electrical c^r- 
cuit to operate the indicating light. Differentiel-pressure across ле 
tail duct venturi actuetes a diephregm to which the load contacts are 
connected. 


3. Operation 


A. The airfoil deicing system is set in operation by placing the following 
controls in the noted position: 


Tail duct valve switch. . . e e + + + + è * * ° normal 


Airfoil deicing timer cycle 
selector knob... «ο + +s +s +< oee $ o o + + normal cycle 


Airfoil deicing timer temperature 
selector knob. . « e e.s es sss ee аъ rem-air temperature 


Airfoil deicing switch. . . . . e + + + + + + . timer l or timer 2. 
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HOTE: Тһе deicing valves are deactivated on the ground through the 
operation of the left air-conditioning ground control relay. This 
feature is incorporated in the system to avoid overheating the 
structure. For ground operetion, see Maintenance Prectices, this 
section. 


B. When the airfoil deicing switch is pleced in timer 1 or timer 2 position, 
air from the supply ducts and the manifold is directed to the airfoil 
leading edges and wing leading edge slots through the deicing valves. 
These valves are electrically controlled by the selected timer to supply 
air to one or more sections of tne D-duct in the leading edge of each 
airfoil. Through the action of the timer, air is supplied intermittently 
and in sequence to corresponding sections of the D-duct. This action 
electrically controls the opening and closing rete of the deicing valves. 

| One deicing cycle is completed when all leading edge areas have received 
| Geicing eir. This cycle is repeated until the airfoil deicing switch is 
| . placed in the off position. 


HIGH PRESSURE PORT 


LOW : .ESSURE PORT 
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C. То prevent the formetion of runbeck ice, and to shed secondary ice, an 


airfoil deicing timer cycle selector Xnob, is provided &t the bottom of 
the timer diel for selecting a normal cycle or & long cycle. When the 
knob is positioned from normal cycle to long cycle prior to turning off the 
deicing system, the length of time that the deicing valves remain cpen is 
doubled. A smell portion of a roteting dial is visible in a window at the 
top of the timer. The identifying number of the airfoil Geicing velves 

t should be open at eny given time appears in the window of the timer, 
with the exception of positions 11 end 12. These positions have no cor- 
respondins velves since the vertical stabilizer is not deiced. The letter 
adjacent to the number indicates the generel location of the valves; for 
example, L for left wind, R for right wing, епа T for teil. 


During approach and landing operations, it is necessary that the wing slot 
areas be deiced more frequently than the unslotted areas. When the lending 
gear control lever is placed in the down position, the slotted area deicing 
valves open for three extre intervals during the same time thet all the 
valves are operating in their reguler sequence. With the landing gear con- 
trol lever in this position, the fuselage nose &nti-ieing valves ere locked 
closed to conserve engine bleed air. 
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AIRFOIL - DESCRIPTION AND ОРЕРАТІОЦ 


1. Generzi 


A. The airfoil deicing system removes ice from the leading edzes of the wing, 
the lesding edges of the wing slots, the wing slots lower doors, and the 
leading edges of tne horizontal stabilizer. Hot air from the pneumatic 
system is distributed to the leading edges through a system of ducts and 
by electrically controlled, pneumatically operated valves. 


B. Fourteen deicing valves, 19 of which are operated in pairs by either one 
of two timers, permit intermittent airflow to the deicing segments. 


С. An interlock wing slot deice relay is actuated when the landing gear 
control lever is placed in the down position. This permits a tririe-cycle 
feature to deice the slotted wing sections approximately three times as 
often as the wing sections without slots. 


D. Contrcls for the system are located on the system engineer's control panel. 
They include the airfcil deicing switch, two identical timers, a guarded 
tail duct valve switch. tail deice switoh, timer override switch end a tail 
deicing system indicating lignt. The system is electrically interlocked 
with the ground control relay circuit so that the deicing valves cannot be 
operated on the ground. 

E. Тһе deicing timer motors, the tail duct valve, and the outer wing pneumatic 

duct shutorf valves are independent of the ground control relay. 

. Air directed to the center and inner wing leading edges (inboare of No. 1 
end h pylons) is supplied directly by the pneumatic manifold. From ‘he 
luw-pressure pneumatic manifold, air is directed to tne left and rignt 
outer wings (outboard of No. 1 and b pylons) through the outer wang pneu- 
matic duct shutoff valves, ard to the empennage through the tail duct valve 
and the tail duct. The tail duct extends from the tail duct valve in the 
fuselage to the tail section of the airplane. This duct is located с. the 
left side of the fuselege below the floor, in the pressurized area. and 
extends into the horizontal stabilizer. D-ducts in the leading edge of 
each airfoil are divided into a total of 18 sections and direct tae діѕ+гі- 
oution of air through the leading edge areas tc be Geiced. All D-ducts 
are riveted to ribs located in the wing and stabilizer leading edges, and 
are removed and installed as integral components of the leading edge struc- 
ture (see Chapters 55 and 57). Tne deicing air ext.austs overboard from 
the wing leading edges through slots in the lower surface between pylons. 
Air from the horizontal stabilizer leading edges exhausts into the tail 
cone and overboard through slots in the tail cone. tie elevator torque 
tube, and the horizontal stabilizer torque box. 


nj 


G. V-band clamps and flexible connectors connect the tail duct sections. The 
flexible connectors in the pressurized area are a double-walled type, 
Similar to the connectors used in the pneumatic manifold (see Chapter 36) 
with the exception of the attaching flanges. The connectors in the 
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Single-walled type attached to 


m 


nonpressurized area (tail section) are 
the beaded ends of tne duct with clamps. 


H. The tail duct directs air to the horizontal stabilizer. А Y-duct in the 
horizontal stabilizer with a flexible connector located at tne pivot of the 
stabilizer allovs the duct to flex with stabilizer movement. Tne ducts іп 
the stabilizer leading edge nave three deicing ports on each side of the 
stabilizer. A bleed orifice is located nesr the outboard end of the ducts. 
Air from the tail duct bleeds into the leading edge area from these ori- 
fices, ensuring а hot air suppiy to all tail deicing flow-limiting orifices 
when the tail duct valve is open. 


I. А flow-limiting venturi, located just downstream of the tail duct valve, 
provides a pressure Signal for tne tail duct valve differential-pressure 
switch. Two sensing lines are connected across the venturi, one at the 
throat and one immediately upstream of the venturi. 


J. The outer wing ducts extend from the outer wing pneumatic duct shutoff 
valves, connected to the pneumatic manifold (outboard of No. 1 ana b 
pylons), to the wing tips. An anti-icing air outlet is located near the 
outboard end of each duct. The two ducts are composed of sections con- 
nected with clemps and single-wall flexible connectors. Each section is 
supported by a fixed and slin-tyve bracket. The fixed pracxet holds the 
duct section rigid where the eicing valves attach to the deicing air out- 
lets. The slip supports allcw the duct to expand and contract, end also 
allow for structural deflections. 


K. The airfoil deicing controls and indicating light system provides for 
electrical control and monitoring of the deicing of the wing and tail sur- 
faces. The system controls and indicating light are located on the systems 
engineer's control panel and include the following: 

(1) Airfoil deicing switch, witn timer l--off--timer 2 positions 


(2) Two airfoil timers (these elso act es cycle sequence indicators for 
wing deicing valves) 


(3) Tail deicing pushbutton (to cycle tail duct valve for 150 seconds) 
(4) Tail deicing system indicating light 
(5) 1211 duct valve switch, with ..ormal--off positions 


(6) Timer override switch, with normal--timer override vositions. 


2. Component Description 
A. Outer Wing Pneumatic Duct Shutoff Valve (See Figure 2.) 


(1) An outer wing pneumatic duct shutoff valve is installed between the 
low-pressure pneumatic manifold and the outer wins pneumatic duct. 
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(2) It is an electrically controlled, pneumatically actuated, poppet-type 
valve. The valve operates when the pneumatic manifold is pressurized 
and electrical power is directed to the valve by either the airfoil 
deicing system or the anti-icing system. 


(3) When electrical power is supplied to the open winding of the valve 
solenoid by one of the above systems, air pressure from the pneumatic 
system opens the vaive. As long as pneumatic power is supplied, the 
valve remains open until the close winding of the valve solenoid is 
energized. When the valve opens, air from the pneumatic system is 
directed to tne outer wing pneumatic duct. The duct supplies air to 
the outer wing deicing valves and to the outer wing vent scoop. 


B. Teil Duct Velve (See Figure 3.) 


(1) The tail duct valve controls the air supply to the deicing and anti- 
icing ducts and components of the horizontal stabilizers. The valve 
is open only when the airfoil deicing system is operating. t is loca- 
ted in the forward end of the til duct at the juncture of the wing апд 
fuselage sections of the airplane pneumatic manifold (left side). 


(2) The valve is an electrically controlled, pneumatically actuated butter- 
fly valve, requiring both electrical and pneumatic power to open. The 
valve closes any time electrical power is removed from the solenoid, 
even in the absence of pneumatic power. 


C. Airfoil Deicing Valve (See Figures h and 5.) 


(1) Airfoil deicing valves are used in the deicing system to cycle air 
from the pneumatic ducts to the D-ducts that are located in the leading 
edge of the wings. The D-ducts are divided into sections and each sec- 
tion is supplied with air from the pneumatic duct system through a 
deicing valve. The valves are attached to the supply duct with V-band 
clamps and are connected to their respective D-duct section with a flex- 
ible connector and а band-type clamp. A total of 12 deicing valves are 
used in the system; six in each wing. 
1 


(2) In each wing, one valve is located between the fuselage and the inboard 
pylon to deice the wing slot area (inner-wing valve), two valves are 
located between the pylons (center-wing valves), end three valves are 
located outboard of the outboard pylons (outer--ing valves). All deicing 
valves are electrically controlled and pneumatically actuated. Air 
from the low-pressure pneumatic system is always available to the center- 
wing end irner-wing valves when the pneumatic manifold is pressurized. 
Air from the pneumatic system is available to the outer-wing valves anë 
to the stabilizer valves when, during operation of the deicing or anti- 
icing system, the tail duct valve end the outer wing pneumatic duct 
shutoff valves are open. The valves return to the normally-closed 
position when electrical power is removed from the solenoid. 
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D. Airfoil Deicing Timers (See Figure 6.) 


(1) 


(2) 


The airfoil Geicing timers control the on-off cycling of the airfoit 
Geicing valves. Two timers are mounted on th е systems engineer's con- 
trol panel. One timer acts as the standby while tre cther one is con- 
nected in the circuit through the airfcil deicing switch. 


The timers have an airfoil deicing timer cycle selector knob and an 
airfoil deicing timer temperature selector knob. The dial is graduate 
from O° to -30°C for ram-air temperature selections. The switch- 
actuating camshaft in the timer is driven faster or slower by a variable 
speed drive that is controlled by the temperature Selector kncb. When 
the deicer timer selector knob is placed in the test position, the timer 
will go through the complete cycle in 23 to 31 seconds. The manually- 
set cycle selector knob determines cycle tire according to the ram-air 
temperature indication. The cycle time can be doubled by pulling out 
anc turning the cycle selector knob from the normal cycle to the lon 
cycle position. 


A portion of a dial is seen through a window in the face of the timer. 
The number of the airfoil deicing valve that should be open at any 
given time appears in the window of the timer 


E. Tail Duct Venturi Differential-Pressure Switch (See Figure 7.) 


(2) 


The tail duct venturi differential-pressure switch is installed in the 
airfoil deicing system to operate an amber indicating licht in the 
flight compartment. The Cifferentiel-pressure switch, connected to the 
venturi downstream of the tail duct valve, senses any malfcnetion in 
the tail section that causes low airflow, and completes an electrical 
circuit to operate the indicating light. Difrerential-pressure across 
the tail duct venturi actuates a diaphragm te which the load contacts 
are connected. 


5. Operation 


A. The airfoil deicing system is set in operation by placing the following 
controls in the noted position: 


Aug 1/68 


Tail duct valve switch. . . . . . . . . . . . normal 


Airfoil deicing timer cycle 
selector knob . . . . . . + + + + + + + . . . normal cycle 
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Airfoil deicing timer temperature 
selector knob................ at rameair temperature 


Airfoil deicing switch. . . . . . . . . . . . timer 1 or timer 2. 


HOTE: Tne deicing valves are deactivated on the ground through the 
Operation of the left air-conditioning ground control relay. 
This feature is incorporated in the system to avoid overheating 
the structure. For ground cperation, see Maintenance Practices, 
this section. . 


B. When the airfoil deicing switch is placed in timer l or timer 2 positicn, 
air from the supply ducts and the manifold is directed to the airfoil 
leading edges and wing leading edge slots through the Geicing valves. 
These valves are electrically controlled by the selected timer to supply 
air to one or more sections of the D-duct in the leading edge of each 
airfoil. Through the action of the timer, air is supplied intermittently 
and in sequence to corresponding sections of the D-duct. This action 
electrically controls the opening and closing rate of the Ceicing valves. 
One deicing cycle is completed when all wing leading edge areas have 
received deicing гіс. This cycle is repeated until the airfoil deicing 
switch is placed in the off position. 


HIGH PRESSURE PORT 


LOW PRESSURE PORT 


20 PSI 
22 PSI 
N RECEPTACLE 
HA2-5489 
Tail Duct Venturi Differential Pressure -- Switch 30-10-C 
: Figure 7 CODE 2 
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C. To prevent tne formation of runbeack ice, and to shed sess 
airfoil deicing timer cycle selector Knob, is proviced at 
the timer dial for selecting & normal cycle ος 2 long сус 


Е 


is positioned frcm normal cycle to long cycle prior to turnin 
Geicing system, the length of tire that tke Geicing valves remair 
doubled. A small τ portion of а rotating dial is visible in a 
top of the timer. The identifying number of the airfoil deici 
that should be open at any given time appears in the window of z 
vith the exception of positions 1 end 9 thrcugn 12. These positions have 
no corresponding valves. The letter adjacent to tke number indicates the 
general location of the valves; for example, L for left wing and R for 
right wing. 


D. During approach and landing operation 15, it is necessary that the wing slot 
areas be deiced more frequently than the unslotted areas. when the landing 
gear control lever is placed in the down position, the slotted area Geicin 
valves oren for three extra intervals Guring the same time that all the 
valves are operating in their regular sequence. With the lending gear 

Ontrol lever in this position, "the fuselage nose enti-icing valves are 
locked closed to conserve engine bleed air. 


E. Deicing of 
ene of two me 


dc 


horizontal stabilizer leading edges can be accomplished by 

nods. When tne airfoil deicing switch is in the timer 1 or 

timer 2 position, the tail deice switch can be pressed momentarily to start 
a teil deicing cycle which will last for approximately 150 seconds or the 
timer override switch can be held in the timer override position.  Eitrer 
metnod steps the timer operation. energizes the tail Geicing valve which 
opens and allows hot air to flow to the tail Geicing ports. If the tail 
Geicing switch is pressed at any time during the 150-second cycle a new 
l50-second cycle will begin. When usi ing the timer override switch. air 

flow to the tail will continue as long as the switch is held in the tirer 


override position. 
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AIRFOIL - DESCRIPTION AND OPERATION 


1. General 


A. The airfoil deicing system removes ice from th leading edges of the wing, 
the leading edges of the wing slots, the wing slots lower doors, and the 
leading edges of the horizontal stabilizer. Hot air from the low-pressure 
pneumatic system is distributed to the leading edges through г system of 
ducts and by electrically controlled, pneumatically operated valves. 


B. Fourteen deicing valves, 12 of which are operated in pairs by either one 
of two timers, permit intermittent airflow to the deicing segments. 


C. An interlock wing slot deice relay is actuated when the landing gear 
control lever is placed in the down position. This permits a triple-cycle 
feature to deice the slotted wing sections approximately three times es 
often as the wing sections without slots. 


D. Controls for the system are located on the System engineer's control panel. 
They include the airfoil deicing switch, two identical timers, a guarded 
tail duct valve switch, tail deice pushbutton, and a teil deicing system 
indicating light. The system is electrically interlocked with the ground 
control reley circuit so that the deicing valves cannot be operated on tre 
ground. 


E. The deicing timer motors, the tail duct valve, and the outer wing pneumatic 
duct shutoff valves ere independent cf the cround control relay. 


F. Air directed to the center and inner wing leading edges (inboard of No. 1 
and 4 pylons) is supplied directly by the pneumatic manifold. From the 
low-pressure pneumatic menifold, air is directed to the left and right 
outer wings (outboard of Но. 1 ana + pylcns) through the outer wing pneu- 
matic duct shutoff valves, and to the empenrage through the teil duct valve 
and the tail duct. The tail duct extends from the teil duct valve in the 
fuselage to.the tail section of the airplene. This duct is located on the 
left side c” the fuseiege below the floor, in the pressurized area, and 
extends into the horizontal stabilizer. D-ducts in the leading edge of 
each аіг50ї] are divided into a total of 18 sections and direct the distri- 
bution of air through the leading edge areas to be deiced. All D-ducts 
are riveted to ribs located in the wing and stebilizer leading edges, and 
are removed and installed as integral ccmponents of the leading edge struc- 
ture (see Chapters 55 апа 57). The &eicing eir exhausts overboard from 
the wing leading edges through slots in the lower surface betweer pylons. 
Air from the horizontal stabilizer leading edges exheusts intc the tail 
cone and overboard through slots in the tail cone, the elevator torque 
tube, and the horizontal stabilizer torque box. 


G. V-band clamps and flexible connectors connect the teil duct sections. The 
flexible connectors in the pressurized area are a double-welled type, 
similar to the connectors used in the pneumatic manifold (see Chapter 36) 
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with the exception of the &tteching flanges. Тһе connectors in the 
nonpressurized area (tail section) are a single-welled type attached to 
the beaded ends of the duct with clemps. 


The tail duct directs air to the horizontal stabilizer. A Y-duct in the 
horizontal stabilizer with а flexible connector located at the pivot of the 
stabilizer allows the duct to flex with stabilizer movement. The ducts in 
the stebilizer leading edge have three deicing ports on each side of the 
stabilizer. А bleed orifice is loc&ted near the outboard end of the ducts. 
Air from the tail duct bleeds into the leading edge area from these ori- 
fices, ensuring a hot air supply to ell teil deicing flow-limiting orifices 
when the tail duct valve is open. 


А flow-iimiting venturi, located just downstream of the tail duci valve, 
provides a pressure signal for the tail duct velve differential-pressure 
switch. Two sensing lines are connected across the venturi, one at the 

throat end one immediately upstream of the venturi. 


The outer wing Gucts extend from the outer wing pneumatic duct shutoff 
valves, connected to the pneumatic manifold (outboerd of No. 1 апа à 
pylons), to the wing tips. An enti-icing air outlet is located near the 
outboard end of each duct. The two ducts are composed of sections con- 
nected with clamps and single-wall flexible connectors. Each section is 
Supported by a fixed and slip-tyne bracket. The fixed bracket holds the 
duct section rigid where the deicing valves attach to the deicing air out- 
lets. Тһе slip supports allow the duct to exnand and contrect, and also 
allow for structural deflections. 


The airfoil Geicing controls and indicating light system provides for 
electrical control and monitoring of the deicing of the wing end tail sur- 
faces. The system controls and indicating light are located on the systems 
engineer's control panel and include the following: 


(1) Airfoil deicing switch, with timer 1--off--timer 2 positions 

(2) Two airfoil timers (these elso act es cycle sequence indicators for 
wing deicing valves) 

(3) Teil deicing pushbutton (to cycle teil duct valve for 150 seconds ) 

(4) ail deicing system indicating light 

(5) Tail duct valve switch, with normel--off positions. 


2. Component Description 


А. Outer Wing Pneumatic Duct Shutoff Valve (See Figure 2.) 


(1) 


Jen 1/67 


An outer wing pneumatic duct shutoff valve is instelled between the 
low-pressure pneumatic manifold and the outer wing pneumetic duct. 
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(2) It is an electrically controlled, pneumatically actuated, poppet-type 
valve. The valve operates when the pneumatic manifold is pressurized 
and electrical power is directed to the velve by either the airfoil 
dcicing system or the anti-icing system. 


(3) When electrical power is supplied to the open winding of the valve 
solenoid by one of the above systems, air pressure from the pneumatic 
system opens the valve. As long as pneumatic power is supplied, the 
valve remains open until the close winding of the valve solenoid is 
energized. When the valve opens, air from the pneumetic system is 
directed to the outer wing pneumatic duct. The duct supplies air to 
the outer wing deicing valves and to the outer wing vent scoop. 


B. Tail Duct Velve (See Figure 3.) 


(1) The tail duct valve controls the air supply to the deicing end 
enti-icing ducts and components of the horizontal stabilizers. The 
valve is open only when the airfoil deicing system is operating. It is 
located in the forward end of the tail duct at the juncture of the wing 
and fuselage sections of the airplane pneumatic manifold (left side). 


(2) The valve is an electrically controlled, pneumeticelly actuated 
butterfly valve, requiring both electrical and pneumatic power to open. 
The valve clores any time electrical power is removed from the solenoid, 
even in the absence of pneumetic power. 


С. Airfoil Deicing Valve (See Figures } and 5.) 


(1) Airfoil Geicing velves are used in the deicing system to cycle air 
from the pneumatic ducts to the D-ducts thet are located in the leading 
edge of the wings. The D-ducts are divided into sections end each sec- 
tion is supplied with air from the pneumatic duct system through a 
deicing valve. The valves are attached to the supply duct with V-band 
clamps and are connected to their respective D-duct section with a flex- 
ible connector and г band-type clemp. A total of 12 deicing valves are 
used in the system; six in each wing. 


(2) In eech wing, one valve is located between the fuselege and the inboard 
pylon to deice the wing siot area (inner-wing valve), two valves are 
located between the pylons (center-wing valves), and three valves are 
located outboard of the outboard pylons (outer-wing valves). А11 deicing 
valves are electrically controlled and pneumatically ectuated. Air 
from the low-pressure pneumatic system is elweys available to the 
center-wing and inner-wing valves when the pneumetic manifold is pres- 
surized. Air from the pneumatic system is available to the outer-wing 
valves and to the stabilizer valves when, during operetion of the 
Geicing or anti-icing system, the tail duct valve and tre outer wing 
pneumatic duct shutoff valves are open. The valves return to the 
normelly-closed position when electrical power is removed from the 
solenoid. 
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D. Airfoil Deicing Timers (See Figure 6.) 


(1) 


(2) 


(3) 


The airfoil deicing timers control the on-off cycling of the airfoil 
deicing valves. Two timers are mounted on the systems engineer's con- 
trol panel. One timer ects as the standby while the other one is con- 
nected in the circuit through the airfoil deicing switch. 


The timers have an airfoil deicing timer cycle selector knob end an 
airfoil deicing timer temperature selector knob. The dial is greduated 
fran O° to -30°C for rem-air temperature selections. The switch- 
actuating camshaft in the timer is driven faster or slower by a variable 
speed drive thet is controlled by the temperature selector knob. When 
the deicer timer selector kncb is pleced in the test position, the timer 
will go through the complete cycle in 23 to 31 seconés. Тһе manually- 
set cycle selector knob determines cycle time according to the rem-air 
temperature indication. The cycle time can be doubled by pulling out 
and turning the cycle selector knob from the normal cycle to the long 
cycle position. 


A portion of a dial is seen through a window in the face of the timer. 
£ Чез 

The number of the airfoil deicing valve that should be open et any 

given time appears in the window of the timer. 


E. Tail Duct Venturi Differentiel-Pressure Switch (See Figure 7.) 


(1) 


The tail duct venturi differentiel-pressure switch is installed in the 
airfoil deicing system to operate en amber indicating light in the 
flight compartment. The differential-pressure switch, connected to the 
venturi downstream of the tail duct valve, senses any malfunction in 
the teil section that causes low airflow, and complete: an electrical 
circuit to operate the indicating light. Differential-pressure across 
the teil duct venturi actuates a diephrapm to which the load contacts 
are connected. 


3. Operation 


A. The airfoil deicing system is set in operetion by placing the following 
controls in the noted position: 


Jan 1/67 


Teil duct valve switch . . . . . . . . . e e . normal 


Airfoil deicing timer cycle 
Selector knob . . . . . « + ......... norelc Je 


Airfoil deicing timer temperature 
selector knob . . . . . + + + + + + + . + + >+ at rem-eir temperature 


Airfoil deicing switch . . . . . . . . . . . . timer 1 or timer 2. 
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ПОТЕ: Тһе deicing valves аге deactivated on the ground through the 
operation of the left air-conditioning ground control reley. This 
feature is incorporated in the system to evoid overheating the 
structure. For ground operation, see Maintenance Practices, this 
section. 


When the airfoil deicing switch is placed in timer 1 or timer 2 position, 
eir fron the supply ducts and the manifold is directed to the airfoil 
leading edges and wing leading edge slots through the deicing valves. 
These valves are electrically controlled by the selected timer to supply 
air to one or more sections of the D-duct in the leacing edge of each 
airfoil. Through the action of the timer, air is supplied intermittently 
and in sequence to corresponding sections of the D-duct. This ection 
electrically controls the opening end closing rete of the deicing valves. 
One deicing cycle is completed when all wing leading edge areas have 
received deicing air. This cycle is repeated until the airfoil deicing 
switch is placed in the off position. 


HIGH PRESSURE PORT 


LOW PRESSURE PORT 


22 PSl 
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C. When the airfoil deicing switch is pleced in timer 1 or timer 2 position, 
and the tail deice pushbutton is energized the tail Geicing valve will 
open and begin a 150-second cycle at which time high pressure hot air will 
flow to the tail deicing ports, deicing the tail. If during any cycle the 
tail deice pushbutton is reenergizeà a second 150-second cycle will begin. 


D. To prevent the formation of runback ice, and to shed secondary ice, an 
airfoil deicing timer cycle selector knob, is provided at the bottom of 
the timer dial for selecting a normal cycle or a long cycle. When the knob 
is positioned from normal cycle to long cycle prior to turning off the 
deicing system, the length of time that the deicing valves remain open is 
doubled. A small portion of a rotating diel is visible in a window аъ the 
top of the timer. The identifying number of the airfoil deicing velves 
that should be open at any given time appears in the window of the timer, 
with the exception of positions 11 and 12. These positions have no cor- 
responding valves since the vertical stabilizer is not deiced. The letter 
adjacent to the number indicates the general location of the valves; for 
example, L for left wing, R for right wing, and T for teil. 


E. During approach and landing operations, it is necessary that the wing slot 
areas be deiced more freguently than the unslotted areas. When the landing 
gear control lever is placed in the down position, the slotted area 
Geicing valves open for three extre intervals during the seme time thet ell 
the valves are operatir~ in their regular sc. ence. With the landing gear 
control lever in this position, the fuselege nose anti-icing valves ere 
locked closed to conserve engine bleed air. 
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AIRFOIL - DESCRIPTION AND OPERATION 


General 


The airfoil deicing system removes ice from the leading edges of the wins, 
the leading edges of the wing slots, the wing slots lower doors, and the 
leading edges of the horizontal stabilizer. Hot air from the low-pressure 
pneumatic system is distributed to the leading edges through a system of 
ducts and by electrically controlled, pneumatically operated valves. 


Fourteen deicing valves, 12 of which are operated in pairs by either one 
of two timers, permit intermittent airflow to the deicing segments. 


An interlock wing slot deice reley is actuated when the landing gear 
control lever is placed in the down position. This permits a triple-cycle 
feature to deice the slotted wing sections approximately three times as 
often as the wing sections without slots. 


The following controls for the system are located on the engine instrument 
panel. They include the airfoil deicing switch, г guarded tail duct 

valve switch, tail deice pushbutton, and a tail deicing system indicating 
light. The two identical airfoil deicing timers are located on the systems 
engineers control panel. The system is electrically interlocked with the 
ground control relay circuit so thet the deicing valves cannot be operated 
on the grour.d. 


The deicing timer motors, the tail duct valve, and the outer wing pneumatic 
duct shutoff valves ere independent of the ground control relay. 


Air directed tc the center and inner wing leading edges (inboard of No. 1 
and lh pylons) is supplied directly by the pneumatic manifold. From the 
low-pressure pneumatic manifold, air is directed to the left and right 
outer wings (outboard of No. 1 and 4 pylons) through the outer wing pneu- 
matic duct shutoff valves, and to the empennege through the tail duct valve 
and the tail duct. The tail duct extends from the tail duct valve in the 
fuselage to the tail section of the airplane. This duct is located on the 
left side of the fuseleze below the floor, in the pressurized area, and 
extends into the horizontal stabilizer. D-ducts in the leading edge of 
each airfoil are divided into a total of 18 sections and direct the distri- 
bution of air through the leading edge areas to be deiced. All D-ducts 

are riveted to ribs located in the wing and stabilizer leading edges, and 
are removed and installed as integral components of the leading edge struc- 
ture (see Chapters 55 апс 57). The deicing air exhausts overboard from 
the wing leading edges through slots in the lower surface between pylons. 
Air from the horizontal stabilizer ieading edges exhausts into the tail 
cone and overboard through slots in the tail cone, the elevator torque 
tube, and the horizontal stabilizer torque box. 


V-band clamps and flexible connectors connect the tail duct sections. The 

flexible connectors in the pressurized area аге a Gouble-walled type, 

similar to the connectors us.3 in the pneumatic manifold (see Chapter 36) 
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with the exception of the attaching flanges. The connecto-s in the non- 
pressurized area (tail section) are a single-walled type attached to the 
beaded ends of the duct with clamps. 


The tail duct directs air to the horizontal stabilizer. А Y-duct in the 
horizontal stabilizer with a flexible connector located at the pivot of the 
stabilizer allows the duct to flex with stabilizer movement. The ducts in 
the stabilizer leading edge have three deicing ports on each side of the 
stabilizer. А bleed orifice is located near the outboard end of the ducts. 
Air from the tail duct bleeds into the leading edge area from these ori- 
fices, ensuring & hot air supply to all teil deicing flow-limiting orifices 
when the tail duct valve is open. 


A flow-limiting venturi, located just downstream of the tail duct valve, 
provides a pressure signal for the tail duct velve differential-pressure 
switch. Two sensing lines are connected across the venturi, one at the 
throat end one immediately upstream of the venturi. 


The outer wing ducts extend from the cuter wing pneumatic duct shutoff 
valves, connected to the pneumatic manifold (outboard of No. 1 and 4 
pylons), to the wing tips. An anti-icing air outlet is located near the 
outboard end of each 2uct. The two ducts are composed of sections con- 
nected with clamps and single-wall flexible connectors. Each section is 
supported by a fixed and ѕ1ір-іуре bracket. The fixed bracket holds the 
duct section rigid where the &eicing valves attach to the deicins air out- 
lets. The slip supports allow the duct to expend and contract, and also 
allow for structural deflections. 


The airfoil deicing controls and indicating light system provides for 
electrical control and monitoring of the deicing of the wing anc tail sur- 
faces. The system controls and indicating light are located on the engine 
instrurent panel and include the following: 


(1) 
(2) 
(3) 
(1) 


Airfoil deicing switch, with timer l--off--timer 2 positions 
Tail deicing pushbutton (то cycle tail duct valve for 150 seconds) 
Tail deicing system indicating light 


Tail duct valve switch, with normal--off positions. 


L. The two airfoil deicing timers (these also act as cycle sequence indicators 
for wing deicing valves) are located on the systems engineer's control 
panel. 


2. Component Description 


A. Outer Wing Pneumatic Duct Shutoff Valve (See Figure 2.) 


(1) 
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An outer wing pneumatic duct shutoff valve is installed between the 

low-pressure pneumatic manifold and the outer wing pneumatic duct. 
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It is an electrically controlled, pneumatically actuated, popvet—tyne 
valve. The valve operates when the pneumatic manifold is pressurized 
and electrical power is directed to the valve by either the airfoil 
deicing system or the anti-icing systen. 


Wnen electrical power is supplied to the open winding of the valve 
solenoid by one of the above systems, air pressure from the pneumatic 
system opens the valve. As long as pneumatic power is supplied, the 
valve remains open until the close winding of the valve solenoid is 
energized. When the valve opens, air from the pneumetic system is 
directed to the outer wing pneumatic duct. The duct supplies air to 
the outer wing deicing valves and to the outer wing vent scoop. 


B. Tail Duct Valve (See Figure 3.) 


(1) 


(2) 


The tail duct valve controls the air supply to the deicing and anti- 
icing ducts and components of thse horizontal stabilizers. The valve 

is open only when the airfoil deicing system is operating. It is 
iocated in the forward end of the teil duct at the juncture of the wing 
and fuselage sections of the airplane pneumatic manifold (left side). 


The valve is an electrically controlled, pneumatically actuated 
butterfly valve, requiring both electrical and pneumatic power to open. 
The valve closes any time electrical power is removed from the solenoid, 
even in the absence of pnermatic power. 


C. Airfoil Deicing Valve (see Figures 4 and 5.) 


(1) 


(2) 
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Airfoil deicing valves are used in the deicing system to cycle air 

from the pneumatic ducts to the D-ducts that are located in the leading 
edge of the wings. The D-ducts are divided into sections and each sec- 
tion is supplied with air from the pneumatic duct system through a 
deicing valve. The valves are attached to the supply duct with V-band 
clamps and are connected to their respective D-duct section with a flex- 
ible connector and & bend-type ciamp. A total of 12 deicing valves are 
used in the system; six in each wing. 


In each wing, one valve is located between the fuselege әгі the inboard 
pylon to deice the wing slot area (inner-wing valve), two valves ere 
located between the pylons (center-ving valves), end three valves are 
located outboard of the outboard pylons (outer-wing valves). ~ All deicing 
valves are electrically ccntrolled and pneumatically actuated. Air 
from the low-pressure pneumatic system is always available to the 
center-wing and inner-wing valves when the pneumatic manifold is pres- 
surized. Air from the pneumatic system is available to the outer-wing 
valves and to the stabilizer valves when, during operation of the 
deicing or anti-icing system, the tail duct valve and the outer wing 
pneumatic duct shutoff valves are open. The valves return to the 
normelly-closed position when electrical power is removed from the 
solenoid. 
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D. Airfcil leicing Timers (See Figure 6.) 


(1) The airfoil deicing timers control the on-off cycling of the airfoil 
deicing valves. Two timers are mounted on the systems engineer's con- 
trol panel. One timer acts as the standby while the other one is con- 
nected in the circuit through the airfoil deicing switch. 


(2) The timers have an airfoil deicing timer cycle selector knob and an 
airfoil deicing timer temperature selector knob. The ĉiel is graduated 
from 0° to -30°C for ram-air temperature selections. The switch- 
actuating camsheft in the timer is driven faster or slower by a variable 
speed drive that is controlleà by the tempereture selector knob. When 
the àeicer timer selector knob is placed in the test position, the timer 
will go through the complete cycle in 23 to 3l seconds. The manually- 
set cycle selector knob determines cycle time according to the ram-air 
tempereture indicetion. The cycle time can be doubled by pulling out 
end turning the cycle selector knob from the normal cycle to the long 
cycle position. 


(3) A portion of & dial is seen through a window in the face of the timer. 
The number of the uirfoil deicing valve that should be open at any 
given time appears in the window of the timer. 


E. Tail Duct Venturi Differentiel-Pressu-e Switch (See Figure T.) 


(1) The tail duct venturi differential-pressure switch is installed in the 
airfoil deicing system to operate an amber indiceting light in the 
flight compartment. The ai*ferential-pressure switch, connected to the 
venturi dewnstream of the veil duct valve, senses апу malfunction in 
the tail section that causes low airflow, znd completes an electrical 
circuit to operate the indicating iight. Differential-pressure across 
the tail duct venturi actuates а diaphra;n to which the load contacts 
are connected. 


3 Operation 


A. The airfoil deicing system is set in operation by placing the following 
controls in the noted position: 


Tail duct valve switch . . . + + + + èe e * * ° nornal 


Airfoil deicing timer cycle 
selector knob . « + ο + e © © * * oo eooo normal cycle 


Airfoil deicing timer temperature 
selector knob . . . +< + + < + + + + * а гап-аіг temperature 


Airfoil Geicing switch . . e.e e + + es * * ° time: 1 or timer 2 
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NOTE: The deicing valves are deactivated on the ground through the 
operation of the left air-conditioning ground control relay. 
This feature is incorporated in the system to avoid overheating 
the structure. For ground operation, see Maintenance Practices, 
this section. 


When the airfoil deicing switch is placed in timer 1 or timer 2 positicn, 
air from the supply ducts end the manifold is directed to the airfoil 
leading edges end wing leading edge slots through the deicing valves. 
These valves are electrically controlled by the selected timer to supply 
air to one or more sections of the D-duct in the leading edge of each 
airfoil. Through the action of the timer, air is supplied intermittently 
and in sequence to corresponding sections of the D-duct. This action 
electrically controls the opening and closing rate of the deicing valves. 
One deicing cycle is completed when ali wing leading edge areas have 
received deicing air. This cycle is repeated until the airfoil deicing 
switch is placed in the off position. 


When the airfoil deicing switch is placed in timer 1 or timer 2 position, 
and the tail deice pushbutton is energized the tail deicing valve will 
open and begin a 150-second cycle at which time high pressure hot air will 
flow to the tail deicing ports, deicing the teil. If during any cycle the 
tail deice pusubuttc.: is reenergized a second 150-second cycle will begin. 


HIGH PRESSURE PORT 


LOW PRESSURE PORT 


20 PSI 
! 
22 PSI 
N RECEPTACLE 
HA2-5489 

30-10-0 
Tail Duct Venturi Differential Pressure -- Switch CODE 4 
F^gure T Page 11 
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D. To prevent the formation of runback ice, and to shed secondary ice, an 
airfoil deicing timer cycle selector knob, is provided at the bottom of 
the timer dial for selecting a normal cycle or а long cycle. When the knob 
is vositioned from normal cycle to long cycle prior to turning off the 
deicing system, the length of time that the deicing valves remain open is 
doubled. A small portion of а rotating dial is visible іп a window et the 
top of the timer. The identifying number of the airfoil deicing valves 
that should be open at any given time appears in the window of the timer, 
with the exception of positions 11 and 12. These positions have no cor- 
responding valves since the vertical stabilizer is not deiced. The letter 
adjacent to the number indicates the general location of the valves; for 
example, L for left wing, R for right wing, and T for tail. 


E. During approach and landing operations, it is necessary that the wing slot 
areas be deiced more frequently than the unslotted areas. When the landing 
gear control lever is placed in the down position, the slotted area 
deicing valves open for three extra intervals during the same time that ali 
the valves are operating in their regular sequence. With the landing gear 
control lever in this position, the fuselage nose anti-icing valves are 
ісскей closed to conserve engine bleed air. 
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AIRFOIL - DESCRIPTION AND OPERATION 
----------------------- --- ааа ы 


1. General (See Figures 1 through 3.) 


ES 


А. The airfoil deicing system removes ice from the ieading edges of the wing, 
the leading edges of the wing slots, the wing slots lower cors, and the 
leading edges of the horizontal stebilizer. Hot air from the low-pressure 


pneumatic system is distributed to the lea &ding edges through a system of 
ducts and by electrically con trolled, pneumatically ozersted valves. 


B. The following deicing valves are operated in pairs by either one of two 


- 


- timers to permit intermittent airflow to the deic cing se=emnts: 


SSS 


Valve Location 
———————————— ———————————————————_. 
Deicing valve (immer wing) Taree on each wing between fuselage and 


inboard pylon (airplanes: 501-808). Оле 
on each wing (airplanes 805-819). 


Deicing valve (center wing) Two on each wing between pylons. 
Deicing valve {outer wing Three on each wing outboard of outboard 
© & 
pylon. 
Deicing valve (horizontal Six in horizontal stabilizer leadin 
& 
stabilizer) edge. 


ААА 

С. An interlock wing slot deice relay is actuated when the landing gear 
control lever is placed in the dow position. This permits a triple-cycle 
feature to deice the slotted а wirg sections approximately three times es 
often as the wing sections without slots. 


D. Controls for the system are located on the main instrument panel. They 
include the airfoil deicing sx fitch, two identical ti ers, a guarded tail 
duct valve switch, and a tail dei icing system indicating light. The syster 
is electrical"- interlocked with the greund control relay circuit so that 
the deicing valves cannot be operated on the ground. А teil duct valve 
test switch is also included on airplanes 801-817. 


E. The deicing tirer motors, the tail duct valve, and the outer wing pneu- 
matic duct shutoff valves are independent of the grcund control relay. 


F. Air directed to the center and inner wing leading edges (in 
ctly e at 3 


5 
and L pylons) is supplied direc 8. From tne 
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* SLOTTED WING AREA 
DE-!CING VALVES 


PRESSURE 
DIFFERENTIAL 
SWITCH 


TAIL 
DUCT VALVE | 
DE-ICING DE-ICING | 
VALVES VALVES NOSE GEAR | 


OUTER WING OUTER WING 
PNEUMATIC DUCT PNEUMATIC DUCT 
SHUTOFF VALVE 
\ 


SHUTOFF VALVE 


ICE 

DETECTING 

LIGHT 7 | 
το ОЕЧСІКС VALVES 
(TYP) BOTH TIMERS 


AIRFOIL 


6 
SC 5 
AIR BLEED 
TAIL DUCT VALVE TEST SWITCH 
TAIL DE-ICING SYSTEM INDICATING LIGHT 
TAIL DUCT VALVE SWITCH HA2-5267 
Airfoil Deicing System -- Schematic 
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NOSE LANDING 
GEAR OLEO 
SWITCH 


* SLOTTED W1NG AREA 
DE-ICING VALVES 


PNEUMATIC DICT 


DUCT SHUTOFF VALVE SHUTOFF VALVES 


PRESSURE “Ом 
DIFFERENTIAL ға | 
SWITCH 
TAIL DUCT г 
VALVE : 
; | О; 
DE-ICING i DE-ICING 
VALVES г YALVES NOSE GEAR 
OUTER WING : OUTER WING 
PNEUMATIC i 


ICE DETECTING 
LIGHT 


AIRFOIL DE-ICING SWITCH 
TO DE-ICING VALVES 
(ТҮР) BOTH TINERS 


AIR BLEED 
TAIL DUCT VALVE TEST SWITCH 


TAIL DE-1CING SYSTEM INDICATING LIGHT 
TAIL DUCT VALVE SWITCH 


H2-5482A 
Airfoil Deicing System -- Schematic 

30-10-0 (Airplanes 805-517) 
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DE-ICING DE-1CING 
VAL’ VALVES NOSE GEAR 


OUTER YING 
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DUCT SHUTOFF VALVE 
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low-pressure pneumatic manifold, eir is directed to the left and right 
outer wings (outboard of По. 1 and pylons) through the outer wing pneu- 
matic duet shutoff valves, and to the empennage through the tail duct 
valve and the tail duct. The tail duct extends from the tail duct valve 
in the fuselage to the tail section of the airplane. This duct is located 
on the left side of the fuselage below the floor, in the pressurized area, 
anā extends into the horizontal stabilizer. D-ducts in each airfoil leag- 
ing edge are divided into a total number of sections corresponding to the 
total number of deicing valves (see paragraph B) and direct the distribu- 
tion of air to through the leading edge areas which are to be deiced. All 
D-ducts are riveted to ribs located in the wing and stabilizer leading 
edges, and are removed and installed as integral components of the leading 
edge structure (see Chapters 55 and 57). The deicing air exhausts over- 
board from the wing leading edges through slots in the lower surface 
between pylons. Air from the horizontal stabilizer leading edges exnausts 
into the tail cone and overboard through slots in the tail cone, the ele- 
vator torque tube, and the horizontal stabilizer torque box. 


G. V-band clamps and flexitle connectors connect the tail duct sections. The 
flexible connectors in the pressurized area are a double-walled type, 
similar to the connectors used in the pneumatic manifold (see Chapter 36) 
with the exception of the attaching flanges. ‘The connectors in the non- 
pressurize area (tail section) аге a single-walled type attached to the 
beaded ends of the duct with clamps. 


4 
4 


The tail duct is connected to а Y-duct in the horizontal stabilizer with 

a flexible connector located at the pivot of the stabilizer. This connector 
allows the duct to flex with stabilizer movement. The ducts in the stabil- 
izer leeding edge have three eicing ports on each side of the stabilizer. 
Deicing valves are connected to these ports and to the D-duct sections in 
the leading edge. A bleed crifice is located near the outboard end of the 
ducts. Air from the tail duct bleeds into the leading edge area from 

these orifices, insuring a hot air supply to all tail deicing valves when 
the tail duct valve is open. 


І. A flow-limiting venturi, located just downstream of the tail duct valve, 
prevides 2 pressure signal for the tail duct valve a@ifferential pressure 
switch. Two sensing lines are connected across the venturi, one at the 
thro2t and one immediately upstream of the venturi. 


J. The outer wing ducts extend from the outer wing pneumatic duct shutoff 
valves connected to the pneumatic manifolu (outboard of No. 1 and h 
pylons) to the wing tips. An anti-icing air outlet is located near the 
outboard end of each duct. The two cucts are composed of sections con- 
nected with clamps and single wall flexible connectors. Each section is 
supported by a fixed and a slip-type tracket. The Гізей bracket holas the 
duct section rigid where the deicing valves attach to the deicing air out- 
lets. The slip supports allow the duct to expand and contract and also 
allow for structural deflections. 
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K. The airfoil deicing controls and indicating light system provides for 
electrical control and monitoring of the deicing of the wing and tail sur- 
faces. The system controls and indicating light аге located on the main 
instrument panel and include the following: 

(1) Airfoil deicing switch, with timer 1, timer 2, and off positions. 

(2) Two airfoil timers (these also act as cycle sequence indicators). 

(3) Tail deicing system indicating light. 

(h) Tail duct valve switch, 3 positions - normal, override, and off 
(airplanes 801-814), 2 positions - normal and off (airplanes 805 апа 


subsequent). 


(5) Tail duct valve test switch (airplenes 801-817 only). 


2. Component Description 


A. Outer Wing Preumatic Duct Shutof? Valve (See Figure 4.) 


ο duct shutoff valve is installed between the 


(1) Ал outer wing pneumati 
ic manifold end the outer wing pneumatic duct. 


low-pressure pneumat 


(2) It is an electricaliy controlled, rreunatically actuated, poppet-tyve 
valve. The valve operates when the pneumatic manifold is pressurized 
and electrical power is directed to the valve by either the airfoil 
deicing system or the anti-icing system. 


(3) When electrical power is supplied to the open wincing of the valve 
Solenoid by one of the above systems, air pressure from the pneumatic 
system opens the valve. As long as pneumatic power is supplied, the 
valve remains open until the close winding of the valve solenoid is 
energized. When the valve opens, air from the pneumatic system is 
directed to tae outer wing рпеста+іс duct. The duct supplies air tc 
the outer wing üeicing valves end to the outer wing vent ѕсоор. 
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B. Tail Duct Valve (See Figure 5.) 


(1) The tail duct valve controls the air supply to the Geicing and anti- 
icing ducts end components of the horizontal stabilizers. The valve 
open only when the airfoil deicing system is operating. It is located 
іп the forward end of the tail duct at the juncture of tne wing and 
fuselage sections of the airplene pneumatic manifold (left side). 


15. 
n 


(2) The valve is an electrically controlled, pneumatically actuated buttes- 
fly valve, requiring both electrical and pneumatic power to open. The 
valve closes amy time electrical power is removed from the solenoid, 
even in the absence of pneuzatic power. 


C. Airfoil Deicing Valve (See Figures 6 and 7.) 


(1) Airfoil deicing valves are used in the deicing system to cycle air from 
the pneumatic ducts to the D-ducts that are located in the leading edge 
of the wings and stabilizer. The D-ducts are divided into sections and 
each section is supplied with air frcm the pneumatic duct system through 
a deicing valve. The valves are attached to the supply duct with 
V-band clamps and are connected tc their respective D-duct section with 
a flexible connector and а band-type clam. 


(2) All deicing valves are electrically controlled and pneuzatically actu- 
atad. Aix from the low-pressure pneumatic system is always available 
the center-wing and inner-ving valves when the pneumatic manifold is 
pressurized. Air from the pneumatic system is available to the outer- 
wing valves end to the stabilizer when, during operation of the deicing 
or anti-icing system, the tail duct valve and the outer wing pneumatic 
duct shutoff valves are open. Тһе valves return to the normally-closed 
position when electrical power is removed from the solenoid. 


D. Airfoil Deicing Timers (See Figure 8.) 


(1) The airfoil deicing timers control the on-off cycling of the airfoil 
deicing valves. Two timers are mounted on the main instrument panel. 
One timer acts as the standby while the other one is connected in the 
circuit through the airfoil deicing switch. 


(2) The timers have an airfoil deicing timer cycle selector Xnob and an 
airfoil deicinc timer temperature selector knob. Тһе dial is graduated 
from O° to -3Ç С for ram-air temperature selections. The switch- 
actuating camshaft in the timer is driven faster or slower by a variable 
speed drive that is controlled by the temperature selecicr knob. When 
the deicer timer selector knob is placed in the test position, the 
timer will go through the complete cycle in 23 to 31 seconds. The 
manually-set cycle selector knob determines cycle time according to the 
ram-air temperature indication. The cycle tine сал be double. by 
pulling out and turning the cycle selector knob from the normal cycle to 
the long cycle position. 
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(3) А portion of a dial is seen through a window in the face of the timer. 
ne airfoil deicing valve that should be cpen at any 
given time appears in the window of the timer. 


A ош акышы περ 1: EN enn Tian 
Tail Duct Venturi Differential-Pressure Switch (See Figure 9.) 


y 


(1) The tail duct venturi differential-pressure switch is installed in the 
airf i system to operate an amber indicating ligni in the 
flight compartment. The differential-pressure switch, connected to the 
venturi downstream of the tail duct valve, senses алу malfunction in 
the tail section that causes high airflow, end completes an electrical 
circuit to operate the indicating light. Differential-pressure across 
the tail duct venturi actuates а diaphram to which the load contacts 
are connected. 


Ό 
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3. Operation 


E3 


A. The airfoil deicing system is set in operation by placing the following 
controls in the noted positions: 


Tail duct v. ve сліксһ ................. normal 


Airfoil deicing timer 

cycle selector пой 2---............. normal cycle 

Airfoil deicing timer ` 
temperature selector 

knob ................. at гап-зіг temperature 


Airfoil deicing switch ................. timer 1 or timer 2 


NOTE: Тһе deicing valves are deactivated on the ground through ti 
operation of the left air-conditioning ground control relay. 
This feature is incorporated in the system to avoid overheating 
the structure. For ground operation, see Maintenance Practices, 
this section. 


B. When the airfoil deicing switch is placed in timer l or timer 2 position, 
air from the supply ducts and the manifold is directed to the airfoil 
leading edges and wing leading edge slots through the deicing valves. 
These valves are electrically controlled by the selected timer to supply 
air to one or more sections of the 7-duct in the leading edge of each 
airfoil. Through the action of the tiner, air is supplied intermittently 
and in sequence to corresvonding sections :f the Deduct. This action 
electrically controls the opening and closing rate of tne deicing valves. 
One deicing cycle is completed when all leading edge areas have received 
deicing air. This cycle is repeated until the airfoil deicing switch i 
placed in the off position. 
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С. To prevent the formation of runback ice, апа to shed secondary ice, an 
airfoil deicing timer cycle selector kmob, is provided at the bottom of 
the timer dial for selecting a normal cycle or a long cycle. When the 
knob is positioned from normal cycle to long cycle prior to turning off 
the deicing system, the length of time that the deicing valves remain open 
is doubled. A smell portion of а rotating dial is visible in a window at 
the top of the timer. The identifying number of the airfoil deicing 
velves that should be open at eny given time aopears in the window of the 
timer. The letter adjacent to the number indicates the general location 
of the valves; for exemple, L for left wing, R for right wing, and T for 
tail. 


D. During approach and landing operations, it is necessary that the wing slot 
areas be deiced more freauently than the unslotted areas. When the 
landing gear control lever is placed in the down position, the slotted 
area deicing valves open for three extra intervals during the same time 
that 811 the valves are cperating in their regular sequence. With the 
landing gear control lever in this position, the fuselage nose anti-icing 
valves are Locked closed to conserve engine bleed eir. 


HIGH PRESSURE PORT 


LOW PRESSURE PORT 


5.7 PSI 
6.5 PSI 
Neu 
HA2-1581 
Tail Duct Venturi Differential-Pressure -- Switch 30-10-O 
Figure 9 CODE 5 
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AIRFOIL - TROUBLE SHOOTING 


1. General 
A. The airfoil deicing timers and applicable system circuit breakers are 


located in the flight compartment. The airfoil deicing valves are located 
along the leading edges of the wing and horizontal stabilizer. 


2. Tools end Equipment Required 


NOTE: Equivalent substitutes may be used instead of the following listed 
items. 
Iten Neme Number Manufacturer Use 
A Multimeter 260 Simpson Meke voltage 
and continuity 
checks. 
B Wing Slot kT61h560-501 Dcugias Alternete 
Deicing System Aircraft trouble shooting 
Line Checker Company methcd cf wing 


slot deicing 
system. (See 
Paragraph 5.) 


т 


3. Trouble Shooting 


Possible Causes Isolation Procedure Correction 


A. AIRFOIL DEICING TIMER WINDOW INDICATES NO TIMER MOTOR OPERATION 


(1) Airfoil deicing Check circuit breaker. Close circuit 
timer circuit breaker unless known 
b :ахег open. to have opened due 
tc faulty circuit. 
(2) Defective timer. Substitute one timer for Replace timer if 
tne other by physically defective. 


interchanging. Then 
repeat timer operation. 


(3) Defective elec- Check continuity of wiring Repair or replace 
trical wiring; or switch. electrical wiring; 
defective air- replace switch. 
foil deicing 
switch. 
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Pessible Causes Isoletion Procedure Correction 


В. ALL AIRFOIL DEICING VALVES FAIL TO OPERATE ALTHOUGH BOTH TIMERS FUNCTION 


PROPERLY 
а 
(1) Airfoil Qeicing Check circuit breaker. Close circuit 

valves circuit breaker unless 
breaker open. known to have opened 
due to faulty circuit. 
(2) Left air condi- Test airfoil deicing Replace relay if 
tioning system system (see Adjustment/ defective. 
ground control Test). 


relay failed to 
deenergize (in 


flight 
(3) Defective air- Check continuity of Replace switch if 
foil deicing switch or wiring. defective; reveir 
switch; defec- or replace wiring. 
| tive electrical 
| wiring. 


С. AIRFOIL DEICING VALVES CIRCUIT BREAKER OPENS AS TIMER OPERATES THROUGH 
CYCLE (MAY OCCUR WITH EITHER TIMER) 


(1) Short circuit Operate applicable timer. Repair or replece 
between appli- Observe valve number electrical wiring. 
ceble timer and which appears in timer 
fuse. window as circuit 


breaker opens. Check 
electrical wiring be- 
tween timer and fuse for 
that particuler valve. 


D. ONE TIMER FAILS TO DIRECT ELECTRICAL POWE™ TO ANY DEICING VALVE 


(1) Defective timer. Substitute one timer for Replace timer if 
the other by physically defective. 
interchanging. Then re- 
peat timer operation. 
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Possible Causes Isolation Procedure Correction 


D. ONE TOER FAILS TO DIRECT ELECTRICAL POWER TO ANY DEICING VALVE (Continued) 


(2) Defective eir- Check switch for Replace switch if 
foil deicing continuity. defective. 
switch. 

NOTE: 


With this condi- 
tion, and with 
pneumatic mani- 
fold pressurized 
and both timers 
turned off, de- 
icing air may be 


flowing from 
valves No. 6, 7, 
and 8. 
(3) Defective elec- Check electrical wiring Repair or replace 
trical wiring ror continuity. wiring. 


between airfoil 
deicing switch 

and applicable 

time-. 


E. AN AIRFOIL DEICING VALVE OPERATES DURING CYCLING OF ONE TIMER, BUT NOT 
DURING CYCLING “F OTHER TIMER 


(1) Melfunctioning Substitute one timer for Replace timer if 
timer the other by physically defective. 


interchanging. Then 
repeat timer operation. 


(2) Open circuit Check electrical wiring Repair or replace 
between timer between timer and fuse electrical wiring. 
and fuse. of circuit suspected 


to be faulty. 
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Possible Causes Isolation Procedure Correction 


F. АП AIRFOIL DEICING VALVE FAILS TO OPERATE DURING CYCLING OF EITHER TIMER; 
NO LIGHT TH FUSE CAP FOR TRIS VALVE 


(1) Open circuit Check for electrical Repair or replace 
between appli- power at terminal strip. electrical wiring. 
cable fuse and 
terminal strip 
in aft accessory 


compartment. 

(2) Open circuit Check continuity from Repair or replace 
between terminal terminal strip to electrical wiring. 
strip end ground. ground. 

NOTE: 
This would 


Replace valve if 


include vaive - T ll 
solenoid winding 


solenoid winding 


and pigteil is open. 
which grounds 
valve to 
airplene. 
(3) Valve stuck (See correction.) Replace valve. 

closed 
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Possible Causes 


Isolation Procedure 


Correction 


6. AIRFLOW IS ABSENT FROM VALVE(S), ALTHOUGH BOTH TIMERS НАУЕ BEEN OPERATED 
TO POSITION CORRESPONDING TO VALVE(S) IN QUESTION: FUSE CAP LIGHT FOR 
VALVE(S) IS ON; MANIFOLD IS PRESSURIZED 


(1) Short circuit 
between fuse 
input terminal 
and ground. 


NOTE: 


This would 
include valve 
solenoid winding 
and pigtail 
which grounds 
valve to 
airplane. 


Stop timers at desired 
valve position by open- 
ing timer motor circuit 
breakers. Disconnect 
applicable electrical 
wires from terminal 
strip located in 
accessory compartment. 
Replace fuse if neces- 
sary. Turn on airfoil 
deicing switch. 


If fuse cap light 
comes on, repair ог 
replace wiring 
between fuse and 
terminal strip. 


If fuse cap light 
remains out, repair 
or replace wiring 
or components as 
necessary between 
terminel strip and 
ground (including 
valve and pigtail). 


H. AIRFLOW IS ABSENT FROM ONE VALVE WFICH NORMALLY OPERATES SIMULTANEOUSLY 
WITH ANOTHER VALVz; OCCURS WITH EITHER TIMER 


(1) Defective elec- 
trical wiring 
between term _.21 
strip and valve 
electrical con- 
nector; defective 
valve solenoic or 
pigteil which 
grounds valve to 
airplane. 


Check for electrical 
power at valve elec- 
trical connec tor. 


If no power present, 
repair or replace 
wiring. 


If power present, 
repair or replace 
velve or pigtail as 
necessary. 


I. CONTINUOUS AIRFLOW FROM A VALVE (WITHOUT TIMER OPERATION) 


(1) Wing deicing 
valve (supplied 
directly from 
pneumatic mani- 
fold) stuck оре. 


Jan 1/67 


Inspect valve for 
evidence of being stuck 
open (see 30-10-3). 


Printed in U.S.A. 


Replace valve if 
defective. 
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Possible Causes Isolation Procedure Correction 


I. CONTINUOUS AIRFLOW FROM A VALVE (WITHOUT TIMER OPERATION) (Continued) 


Check switch for 
continuity. 


Replace switch if 
defective. 


{2) Defective air- 
foil deicing 
switch. 


J. CONTINUOUS AIRFLOW FROM A VALVE (ONLY DURING TIMER INSTALLATION) 


(1) Valve stuck open 
in outer wing or 
in empennege. 


Inspect valve for 
evidence of being stuck 
open (see 30-10-3). 


Replace valve if 
defective. 


K. AIR FLOWS FROM OUTER WING AND ЕМРЕНМАСЕ BLEED ORIFICES WHEN AIRFOIL 
DEICING SWITCH TURNED OFS, AND ТАП, DUCT VALVE SWITCH PLACED IN NORMAL 
POSITION 


if no continuity, 
replace airfoil 
eicing switch. 


(1) Short circuit in Open empennage deicing 
airfoil deicing and warning circuit 
switch. breaker. Disconnect 

electrical wire from X2 
of outer wing pneumatic 
auct valve control 
relay (see 30-00). 


L. ATR FLOWS FROM EMPENNAGE BLEED ORIFICES WHEN AIRFOIL DEICING SWITCH 
TURNED OFF, AND TAIL DUCT SWITCH PLACED IN NORMAL POSITION 


Check tail duct valve 
(see 30-10-2). 


(1) Tail duct valve 
Stuck open. 


Replace valve if 
defective. 


M. DEICING AIRFLOW ABSENT FROM ALL EMPENHAGE DEICING VALVES 


(1) Open empennage Check circuit breeker. Close circuit 


деісіпе and breeker unless 
warni..; circuit known to have opened 
breaker. due to faulty 
circuit. 
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Possible Causes Isolation Procedure Correction 


M. DEICING AIRFLOW ABSENT FROM ALL EMPENNAGE DEICING VALVES (Continued) 


Check tail duct valve 


(2) Tail duct valve 
(see 30-10-2). 


stuck closed. 


Replace valve if 
defective. 


(3) Oven circuit 
between tail 


Check for electrical 
power at valve elec- 


Repair or replace 
electrical wiring. 


duct valve and trical connector. 


electrical bus. 


(4) Ruptured flex- 
ible duct 
connector. 


Listen for sound of 
escaping air to locate 
Gefective connector. 


Replace damaged 
connector. 


N. NO AIRFLOW FROM ANY OUTER WING VALVE OR EMPENNAGE VALVE DURIING SYSTEM 
OPERATION (USING EITHER TIMER) 


(1) Open empennage Check circuit breaker. Close circuit 


Geicing and breaker unless 
warning circuit known to have opened 
breaker. due to faulty 


circuit. 
(2) Open circuit Check for electrical 
between power at tail duct valve 
empennage switch input terminal. 
Geicing and 
warning circuit 
breaker and tail 


Repair or replace 
electrical wiring. 


duct valve 
switch. 
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Possible Causes 


Tsolation Procedure 


Correction 


O. NO AIRFLOW FROM ANY OUTER WING VALVE DURING SYSTEM OPERATION (USING 
EITHER TIMER) 


(1) Open circuit 


between tail duct 
valve switch and 
ground connection 
of outer wing 
pneumatic duct 
valve control 
relay. 


Check for electrical 
power between XI and 
ground at relay. 


Repair or replace 
electrical wiring; 
replace relay if 
defective. 


Printed in U.S.A. 


(2) Open circuit Check continuity of Repair or replace 
between outer electrical wiring electrical wiring; 
wing pneumatic involved; check for replace defective 
duct valves cir- contacts stuck open in relay or switch as 
cuit breaker and outer wing pneumatic necessary. 
terminal strip duci valve control reley 
located in aft end in scoops anti-icing 
accessory switch. 
compartment. 

(3) Short circuit Disconnect electrical Repair or replace 
bet .геп outer wires at terminal strip shorteå electrical 
wing pneumatic in aft accessory com- wiring. Replace 
duct valves cir- partmer.t. Check fcr shorted outer wing 
cuit breaker and continuity be-' to outer pneumatic duct shi- 
ground at either wing pneumatic duct off valve, outer 
outer wing pneu- valves circuit breaker. wing pneumatic duct 
matic duct shut- Wich circuit breaker velve control relay, 
off valve, open, no continuity or scoops anti-icing 
causing above should exist between Switch, ss applicable. 
circuit breaker electrical wiring and 
to open. ground. Check for short 

circuit from terminal 
strip to ground throuc* 
applicable outer wing 
pneumatic duct shutoff 
valve. 
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Possible Causes Isolation Procedure Correction 


Р. NO AIRFLOW FROM OUTER WING VALVES OF ONE WING ONLY, DURING SYSTEM 
OPERATION (USING EITHER TIMER) 


(1) Open circuit Disconnect both eppli- Repair or replace 
between terminal cable electrical wires shorted electrical 
strip located in from terminal strip, end wiring. Replace 
aft accessory and check for continuity shorted valve if 
ground at appli- through valve windings necessary. 
cable outer wing to ground. 


pneumatic duct 
shutoff valve. 
This would 
include oven and 
close windings 
of valve. 


Q. AIRFOIL DEICLIG VALVES OPERATE OUT-OF-SECUENCE (SYSTEM IN NORMAL-CYCLE) 


(1) Shorted blocking With system turned on, Replace rectifier. 
rectifier (rec- note which valve is 
tifier is con- Operating out of 
ducting in sequence. Locate recti- 
reverse fier which is permitting 
direction). electrical rower to 


energize valve at 
incorrect timc. 


R. AIRFOIL DEICING SYSTEM OPERATES IN TRIPLE-CYCLE ALTHOUGH TIMER CYCLE 
SELECTOR KNOBS ARE IN NORMAL-CYCLE POSITION 


(1) Shorted wing Open airfoil deicing Replace relay if 
slot deicing valves circuit breaker. continuity exists. 
relay. Check for desired absence 


of continuity from 01 to 
De of wing slot deicing 
relay. 
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Possible Causes Isolation Procedure Correction 


R. AIRFOIL DEICIUG SYSTEM OPERATES IN TRIPLE-CYCLE ALTEOUGH TIMER CYCLE 
SELECTOR KNOBS АРЕ IN NORMAL-CYCL= POSITION (Continued) 


(2) Shorted lending Determine if landing Replace limit 
gear lever limit gear lever limit switch switch if defective. 
switch. hes stuck closed by 


pulling landing gear 
control lever out of 
detent position (see 
Chapter 32). Landing- 
gear-unsefe warning 
light (s) should come on. 


CAUTION: 
ANY FURTHER MOVEMENT OF 


THE LEVER MAY CAUSE 
COLLAPSE OF NOSECEAR. 


S. AIRFOIL БЕТСІПО SYSTEM WILL NOT OPERATE IN TRIPLE-CYCLE 


1) Open circuit Check circuit breaker. Close circuit 
breeker. breaker unless 
known to have 
Opened due to 
feulty circuit. 


(2) Defective wing Check relay solenoid Replace relay if 
slot deicing from Xl to ground for defective. 
relay. possible lack of conti- 


nuity due to worn or 
dameged contacts. 


— nF .. u MÀ —— MÓ— 
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Possible Causes Isoletion Procedure Correction 


T. CERTAN? ATRFOIL DEICING VALVES OPERATE OUT-OF SEQUENCE BY OPENING ТОО 
OFTEN (SYSTEM IN TRIPLE-CICLZ) 


nr ee gene 


(1) Shorted blocking With system turned on, Replace rectifier. 
rectifier (recti- note which valves oper- 
fier is conduct- ate out oZ sequence. 
ing in reverse Locate rectifier which 
direction). is permitting electrical 


power to energize valves 
at incorrect time. 


—————————————————————————————————————— 


U. CERTAIN AIRFOIL DEICING VALVES OPERATE OUT-OF-SEQUENCE BY PAILING TO OPEN 
AT PROPER TIME (SYSTEM IN TRIFLE-CYCLE) 


——————————————— M — 


(1) Open vdlocking With system turned on, Replace rectifier. 
rectiiier. note which valves are 


failing to operate. 
Locate rectifier for 
respective valves. 


————— QN 
V. A WING SLOT DEICING VALVE REMAINS OPEN (SYSTEM IN TRIPLE-CYCLE) 
LLL 


(1) Shorted Al to A2 Determine which relay is Replace relay. 
contacts in malfunctioning by noting 
No. 6, No. 7, or number of valve which 
No. 8 deicing remeins open. 
relay. 


eee 
W. A WING SLOT DEICING VALVE REMAINS CLOSED (SYSTEM IN TRIPLE-CYCLE) 


——————————————————————M—————————————————MÀ 


(1) Shorted AZ to A3 Determine which relay is Repiace relay. 

contacts in malfunctioning by noting 

No. 6, No. T, or number of valve which 

No. 8 deicing remeins closed. 

relay. 
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Possible Causes Isolation Procedure Correction 


—————————————————————————— N 


W. A WING SLOT DEICING VALVE REMAINS CLOSED (SYSTEM IN TRIPLE-CYCLE) 


(Continued) 
eee 
(2) Defective valve Determine by noting Replace valve. 

solenoid. which valve is not 
operating properly. 
(3) Defective elec- Check continuity of elec- Repair or герігсе 
trical wiring. trical wiring. wiring. 


SSeS 


| h. Trouble Shooting Airfoil Deicing System -- Alternete Method 
G --- πι Herne PETROS 
A. Trouble Shooting Airfoil Deicing System 


(1) Using wing slot deicing system line checker, trouble shoot airfoil 
deicing system per instructions accompenying line checker. 


NOTE: The line checker is inserted into the airplane system without 
disturbing the airplene wiring and may aiso be used to function- 
| ally check the airfoil deicing system. 
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AIRFOIL - TROUBLE SHOOTING 


1. General 
А. Тһе airfoil deicing timers and applicable system circuit breakers are 


located in the flight compartment. The airfoil deicing valves ere located 
along the leading edge of the wing. 


2. Tools and Equipment Reauired 


NOTE: Equivalent substitutes may be used instead of the following listed 


a P --— 


items. 
Iten Name Number Manufacturer Use 
А 
А Multimeter 260 Simpson Make voltage 
and continuity 
checks. 
в Wing Slct 1767460-501 Douglas Alternate 
Deicing System Aircraft trouble shooting 


Slot deicing 
system. (See 


Line Checker Company metnod of wing 
Paragraph 1.) | 


3. Trouble Shooting Airfoil Deicing System 
ιτ  -----ΓΓ----------------------------------------------------------- 


Possible Causes Isolation Procedure Correction 


a À,.,-— N 


A. AIRFOIL DEICING TIMER WINDOW INDICATES NO TIMER MOTOR OPERATION 


___————————————--——_—_-———_— 


(1) Airfoil deicing Check circuit breaker. Close circuit 
timer circuit breaker unless 
breaker „реп. known to have opened 
due to faulty 
circuit. 
(2) Defective timer. Substitute one timer for Replace timer if 
the other by physically defective. 


interchanging them. Tren 
repeat timer operation. 


(3) Defective elec- Check continuity of Repair or replace 
trical wiring; wiring c. switch. . electrical wiring; 
defective air- replace switch. 
foil deicing 
switch. 

a 
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Possible Causes Isolation Procedure Correction 


B. ALL AIRFOIL DEICING VALVES FAIL TO OPERATE ALTEOUGE BOTH TIMERS FUNCTION 


PROPERLY 
SSE 
(1) Airfoil deicing Check circuit breeker. Close circuit 
valves circuit breeker unless known 
breaker open. to have opened due 
to feulty circuit. 
(2) Left air condi- Test airfoil deicing Replace relay if 
tioning system system (see Adjustment/ defective. 
ground control Test). 


reley failed to 
deenergize (ia 


flight) 

(3) Defective air- Check continuity of Replace switch if 
foil deicing switch or wiring. defective; repair 
Switch; defec- or replace wiring. 
tive electrical 
wiring. 


ee, 


C. AIRFOIL DEICING VALVES CIRCUIT BREAKER OPENS AS TIMER OPERATES THROUGH 
CYCLE (MAY OCCUR WITH EITHER TIMER) 


—————————————————————— M——À 


(1) Short circuit Overate applicable timer. Repair or replace 
between appli- Observe valve number electrical wiring. 
cable timer and which appeers in timer 
fuse. window as circuit breaker 


opens. Check electrical 
wiring between timer and 
fuse for that particular 
valve. 


SSS 
D. ONE TIMER FAILS TO DIRECT ELECTRICAL POWER TO ANY DEICING VALVE 


————————————————————————MM—M—Á——— 


(1) Defective timer. Substitute one timer for Replace timer if 
the other by physically defective. 
interchanging. Then 
repeat timer operatior. 
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Possible Causes 


Tsoletion Procedures Correction 


D. ONS TIMER FAILS TO DIRECT ELZCTRIC.L POWER TO ANY БЕІСІПС VALVE (Continued) 


(2) Defective air- 
foil deicing 
switch. 


NOTE: 


With this condi- 
tion, and with 
pneumetic mani- 
fold pressurized 
end both timers 
turned orf, de- 
icing eir may be 
flowing from 
vaives No. 6, 7, 
end 8. 


(3) Defective elec- 
trical wiring 
between airfoil 
deicing switch 
and applicable 
timer. 


Check switch for 
continuity. 


Replace switch if 
defective. 


Repair or герігсе 
wiring. 


Check electrical wiring 
for continuity. 


E. AN AIRFOIL DEICING VALVE OPERATES DURING CYCLING OF ONE TIMER, BUT NOT 
DURING CYCLING OF OTHER TIMER 


(1) Melfunctioning 
timer. 


(2) Open circuit 
between timer 


Replace timer if 
defective. 


Substitute one timer for 
the other by physically 
interchanging them. Then 
repeat timer operation. 


Repair or replace 
electrical wiring. 


Check electrical wiring 
between timer and fuse 


arð fuse. of circuit suspected to 
be faulty. 
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F. AN AIRFOIL DEICING VALVE FAILS TO OPERATE DURING CYCLING OF EITHER 
TIMER; NO LIGHT TH FUSE САР FOR THIS VALVE 


(1) Open circuit Check for electrical Repair or replace 
between &eppli- power at terminal strip. electrical wiring. 
cable fuse and 
terminal strip 
in aft accessory 


compartment. 
(2) Open circuit Check continuity from Repair or replace 
between terminal terminal strip to electrical 
strip and ground. ground. wiring. 
NOTE: Replace valve if 
sclenoid winding 
This would is open. 
include valve 
solenoid winding 
anā pigtail which 
| grounds valve to 
| airplane. 
(3) Valve stuck (See correction.) Replace valve. 
closed 


G. AIRFLOW IS ABSENT FROM VALVE(S), ALTHOUGH SOTH TIMERS HAVE BEEN OPERATED 
TO POSITION CORRESPONDING ТО VALVE(S) IN QUESTION; FUSE CAP LIGHT FOR 
VALVE(S) IS ON; MANIFOLD IS PRESSURIZED 


(1) Short circuit Stop timers at desired If fuse cap light 
between fuse valve position by open- comes on, repair or 
input terminal ing timer motor circuit replace wiring 
and ground. breakers. Disconnect between fuse and 

applicable electrical terminal strip. 
NOTE: wires from terminal strip 
located in accessory if fuse cap light 
This would compartment. Replace remains out, repair 
include valve fuse if necessary. Turn or replace wiring 
solenoid winding on airfoil deicing or components as 
and pigtail switch. necessary between 
which grounds terminal strip and 
valve to ground (including 
airplane. valve and pigtail). 
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H. AIRFLOW IS ABSENT FROM ONE VALVE WHICH NORMALLY OPERATES SIMULTANEOUSLY 


WITH ANOTHER VALVE; OCCURS WITH EITHER ТІМЕН 
eee 
(1) Defective elec- Check for electrical If no power present, 

trical wiring power at valve elec- repair or replace 
between terminal trical connecter. wiring. 

strip and valve 

electrical con- If power present, 
nector; defective repair or replace 
valve solenoid or valve or pigtail as 
pigtail which necessary. 

grounds valve to 

airplane. 


I. CONTINUOUS AIRFLOW FROM A VALVE (WITHOUT TIMER OPERATION ) 


(1) Wing deicing Inspect valve for Replace valve if 
valve (supplied evidence of being stuck Gefective. 
directly from open (see 30-10-3). 


pneumetic mani- 
fold) stuck 


open. 

(2) Defective air- Check switch for Replace switch if 
foil jeicing continuity. defective. 
switch. 


————————————————————M————— 
J. CONTINUOUS AIRFLOW FROM A VALVE (ONLY DURING TIMER INSTALLATION ) 
eee 


(1) Valve stuck open inspect valve for Replace valve if 
in outer wing or evidence of being stuck defective. 
in empennage. open (see 30-10-3) 


————————M——————————————————————— 
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К. AIR FLOWS FROM OUTER WING BLEED ORIFICES WHEN AIRFOIL DEICING SWITCH 
TURNED OFF, AND TAIL DUCT VALVE SWITCH PLACED ІП NORMAL POSITION 


(1) Short circuit in Open empennege deicing If no continuity, 
airfoil deicing and werning circuit replece airfoil 
switch. breaker. Disconnect deicing switch. 


electrical wire from Х2 
of outer wing pneumatic 
duct valve control 
relay (see 30-00). 


L. AIR FLOWS TO EMPENNAGE WHEN AIRFOIL DEICING SWITCH TURNED OFF, AND ТАП, 
DUCT SWITCH PLACED IN NORMAL POSITION 


(1) Teil duct valve Check teil duct valve Replece valve if 
Stuck open. (see 30-10-2). defective. 


M. DEICTUG AIRFLOW ABSENT F^^' MPENNAGE DEICING DUCT 


(1) Open empennage Check circuit breaker. Close circuit 
deicin, and breaker unless known 
werning circuit to have opened due 
breaker. to faulty circuit. 

(2) Tail duct vale Check tail duct valve Replace valve if 
stuck closed. (see 30-10-2). defective. 

(3) Open οσους Check for electrical Repair or repiace 
betwee. tail duct power av valve elec- electrical wiring. 
valve exc elec- trical connector. 


trical bus. 


(4) Ruptured flex- Listen for soun” of Replace damaged 
ible duct escaping air to locate connector. 
connector. defective connector. 
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NO AIRFLOW FROM АНУ OUTER WING VALVE DURING SYSTEM OPERATION (USING 
EITHER TIMER) 

(1) Open circuit Check for electrical Repair or replace 
between tail power between Xl, and electrical wiring; 
duct valve ground at relay. replace relay if 
switch and defective. 
ground connec- 
tion of outer 
Wing pneumatic 
duct valve con- 
trol relay. 

(2) Open circuit Checx continuity of Repair or replace 
between outer electrical wiring electrical wiring; 
wing pneumatic involved; check for replace defective 
duct valves contacts stuck open in relay or switch as 
circuit breaker outer wing pneumatic duct necessary. 
and terminal valve control relay and 
strip located in in scoops erti-icing 
aft accessory switch. 
compartment. 

(3) Short circuit Disconnect electrical Repair or replace 


between outer 
wing pneumatic 
duct valves cir- 
cuit breaker 
and ground at 
either outer 
wing pneumatic 
duct shutoff 
valve, causing 
above circuit 
breaker to 


open. 


wires at 53-39 terminal 
strip in eft accessory 
compartment. Check for 
continuity back to 

outer wing pneumatic 
duct valves circuit 
breaker. With circuit 
breaker open, no con- 
tinuity should exist 
between ~Lectrical 
Wiring and ground. 

Check for short cir- 
cuit from terminal strip 
t ground through appli- 
cable outer wing pneu- 
matic duct shutoff valve. 


shorted electricel 
wiring. Replace 
shorted outer wing 
pneumatic duct 
shutoff valve, 
outer wing pneu- 
matic duct valve 
control relay, or 
scoops anti-icing 
switch, as applicable. 


—————————————— — M— ———— À— € 
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0. NO AIRFLOW FROM OUTER WING VALVES OF ONS WING ONLY, DURING SYSTEM 
OPERATION (USING EITHER TIMER) 


(1) Open circuit Disconnect both appli- Repair or replace 
between terminal cable electrical wires shorted electrical 
strip located in from terminal strip, and wiring. Replace 
aft accessory check for continuity shorted valve if 
and ground at. through valve windings necessary. 
applicable outer to ground. 


wing pneumatic 
duct shutoff 
valve. This 
would include 
open and close 
windings of 
valve. 


P. AIRFOIL DEICING VALVES OPERATE OUT-OF-SEQUENCE (SYSTEM IN NORMAL-CYCLE) 


(1) Shorted blocking With system turned on, Replace rectifier. 
rectifier (rec- note which valve is 
tifier is con- operating out of 
ducting in sequence. Locate recti- 
reverse fier which is permitting 
direction). electricel power to 


energize valve at 
incorrect time. 


0. AIRFOIL DEICING SYSTEM OPERATES IN TRIPLE-CYCLE ALTHOUGH TIMER CYCLE 
SELECTOR KNOBS ARE IN NORMAL-CYCLE POSITION 


(1) Shorted wing slot Open airfoil deicing Replace relay if 
deicing relay. valves circuit breaker. continuity exists. 
Check for desired 
absence of continuity 
from р] to D2 of wing 
slot deicing relay. 


| 

| 
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Q. AIRFOIL DEICING SYSTEM OPERATES IN TRIPLE-CYCLE ALTEOUGH TIMER CYCLE 
SELECTOR KNOBS ARE IN NORMAL-CYCLE POSITION (Continued) 


(2) Shorted lending Determine if landing Replace limit 
gear lever limit gear lever limit switch switch if 
switch. has stuck closed by defective. 


pulling landing gear 
control lever out of 
detent position (see 
Chapter 32). Landing- 
gear-unsa?e warning 
iight (s) should come on. 


CAUTION: 
ANY FURTHER MOVEMENT OF 


THE LEVER MAY CAUSE 
COLLATSE OF NOSE-GEAR. 


R. ATRFOIL DEICING SYSTEM WILL NOT CPZRATE IN TRIPLE-CYCLE 


(1) Open circuit Check circuit breaker. Close circuit 
breaker. breaker unless known 
to have opened due 
to faulty circuit. 


(2) Defective wing Check relay solenciá Replace relay if 
slot deicing from Xl to ground for defective. 
relay. possible leck of conti- 


nuivy due to worn or 
damaged contacts. 


S. CERTAIN AIRFOIL DEICING VALVES OPERATE OUT-OF SEQUEN^? BY OPENING TOO 
OFTEN (SYSTEM IN TRIPLE-CYCLE) 


(1) Shorteà blocking With system turned on, Replece rectifier. 
rectifier (recti- note which valves oper- 
fier is conduct- ate out of sequence. 
ing in reverse Locate rectifier vhich 
direction). is permitting electrical 


power to energize valves 
at incorrect time. 


Jan 1/67 Page 109 


Printed ο USA. 


DOUGLAS AIRCRAFT CO., INC. 


24-8 SIXTY SERIES 


MAINTENANCE MANUAL 


Possible Causes 
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T. CERTAIN AIRFOIL DEICTHG VALVES OPERATE OUT-OF-SEQUENCE BY FAILING TO 
OPEN AT PROPER TIME (SYSTEM IN TRIPLE-CYCLE) 


(1) Open blocking 
rectifier. 


With system turned on, Replace rectifier. 
note which valves are 

failing to operate. 

Locate rectifier for 


respective valves. 


U. А WING SLOT DEIC VALVE REMAINS OPEN (SYSTEM IN TRIPLE-CYCLE) 


(1) Shorted Al to A2 
contacts in 
No. 6, No. T; 
or No. 8 deicins 
relay. 


Determine which relay is 
malfunctioning by noting 
number of valve which 
remains oven. 


Replace relay. 


eee 
V. A WING SLOT DEICING VALVE REMATHS CLOSED (SYSTEM LY TRIPLE-CYCLE) 


(1) Shorteà A2 to A3 
contacts in 
No. 6, No. 7, or 
No. 8 deicing 
relay. 


(2) Defective valve 


Solenoid. 


(3) Defective elec- 
trical wiring. 


e 


termine whith relay is Replace relay. 
malfunctioning by noting 

number of valve which 

remains closed. ` 


Determine by noting Replace valve. 
which velve is not 


operating properly. 


Check continuity of elec- 
trical wiring. 


Repeir or replace 
wiring. 


———————————————M—MMÀ—MMÀ 
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h. Trouole Shooting Airfoil Deicing System -- Alternate Method 
А. Trouble Shooting Airfoil Deicing System 


(1) Using wing slot deicing system line checker, trouble shoot eirfoil 
deicing system per instructions accompanying line checker. 


NOTE: The line checker is inserted into the eirplene system without 
disturbing the airplane wiring end may also be used to function- 
ally check the airfoil ceicing system. 
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AIRFOIL - TROUBLE SHOOTIN 


1. General 
A. The airfoil deicing timers end appliceble system circuit breakers are 
located in the flight compartment. The airfoil deicing valves are located 
along the leading edges of the wing and horizontal stebilizer. 
2. Tools and Equipment Required 
NOTE: Equivalent substitutes may be used instead of the following 


listed items. 


Item Name Number Manufacturer Use 


A Multimeter 260 Simpson Make voltage 
and continuity 
checks. 
B Wing Slot 
Deicing System 
Line Checker 4767460-501 Douglas Aircraft Alternate trouble 
` Company shooting method of 


wing siot dezcing 

system. (See Para- 

graph 4.) 
ce 


3. Trouble Shooting Airfoil Deicing System 
NEN ————— 


Possible Ceuses Isolation Procedure Correction 


A. AIRFOIL DEICING TIMER WINDOW INDICATES NO TIMER MOTOR OPERATION 
ο... '” MM Md ZZ NEM MM 


(1) Airfoil deicing Check circuit breaker. Close circuit 
timer circuit breaker unless known 
breaker open. to have opened due 


to faulty circuit. 


(2) Defective timer. Substitute one timer for Replace timer i 
the other by ріуѕіса11у defective. 
interchanging. Then 
repeat timer operation. 
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Possible Causes Isolation Procedure Correction 


А. AIRFOIL DEICKIG TIMER WI:DO4 INDICATES ПО TIMER MOTOR OPEPATICH (Continued) 


2 me 


(3) Defective elec- Check continuity of Repair or replace 
trical wiring; wiring or switch. electrical wiring; 
defective air- ` replace switch. 
foil deicing 
switch. 


B. АШ, AIRFOIL DEICING VALVES FAIL TO OPERATE ALTHOUGH BOTH TIMERS FUNCTION 


PROPERLY 
(2) Airfoil deicing Check circuit breaker. Close circuit 
valves circuit breaker unless 
breaker open. Known to have 
opened due to 
faulty circuit. 
(2) Left air condi- Test airfoil deicing Replace relay if 
tioning system system (see A&justment/ Geic “tive. 
ground control Test). 


relay failed to 
deenergize (in 


flight). 

(3) Defective air- Check continuity of Replace switch if 
foil deicin switch or wiring. defective; repair 
switch; defective ος replace wiring. 
electrical 
wiring. 


C. AIRFOIL DEICING VALVES CIRCUIT BREAKER OPENS AS TIMER OPERATES THROUGH 
CYCLE (MAY OCCUR WITH ELZHER TIMER) 


(1) Short cirenit Overate applicable timer. Repair or replace 
between appli- Observe valve number electrical wiring. 
cable timer and which appears in timer 
fuse. window as circuit 


breeker opens. Check 
electrical wiring 
between timer and “use 
for that particular 
valve. 
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Possible Causes Isolation Procedure Correction 


D. ONE TIMER FAILS TO DIRECT ELECTRICAL POWER ТО ANY DEICI:NG VALVE 


2 = 


(1) Defective timer. Substitute one timer for Peplace timer if 
the other by physically defective. 
interchanging. Then 
repeat timer operation. 


(2) Defective airfoil Check switch for Replace switch if 
deicing switch. continuity. defective. 
NOTE: 


With this corndi- 
tion, and with 
pneumatic mani- 
fold pressurized 
and both timers 
turned off, de- 
icing air гау be 
floving from 
valves Ko. 6, 7, 
and 8, ard on 
airplanes 801 ~ 
80%, from wing 
valves 9, 10, 11, 


and 12. 
(3) Defective elec- Check electrical wiring Repair or replace 
trical wiring for continuity. wiring. 


between airfoil 
deicing switch 
and applicable 
timer. 
s a Γι O 


E. AN AIRFOIL DEICING VALVE OPERATES DURING CYCLING OF ChE TEER, BUT NOT 
DURING CYCLING OF OTHER ΤΕ ΞΒ 


(1) Nalfunctioning Substitute спе timer for Replace timer if 
timer. the other оу physically Gerective. 
interchanging. Then 
repeat timer operaticn. 


(2) Open circuit Check electrical wiring Repair or replace 
betveen timer between timer and fuse electrical wiring. 
and fuse. . of circuit suspected to 


be faulty. 
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Isclation Procedure 


Correction 


F. АП AIRFOIL DEICING 


WO LIGHT ГІ FUSE CAP FOR 


WATT 
VALVE 


т πι >оэттот хт 
FAILS ТО OPERATE ZURILG 
r wep etre 
THIS VALVE 


way πο». — meppen myers 
СУС OF EITHER ТІР 


. 
=+ 442 2... 


(1) 


ез 


2) 


(3) 


Cpen circuit 
between &ppli- 
cable fuse and 
terminal strip in 
aft accessory 
compartment. 


Open circuit 
between terminal 
Strip and ground. 


NOTE: 


This would 
include valve 
solenoid winding 
and pigtail 
which grounds 
valve to 
airplane. 


Valve stuck 
closed. 


Check for electrical 
power at terminal 
strip. 


Cneck continuity from 
terminal strip to 
ground. 


(See correction. ) 


Repair or replace 
electrical wiring. 


Repair or replace 
electrical wiring. 


Replace valve if 
solenoid winding 
open. 


Replace valve. 


G. AIRFLOW IS ABSENT 
TO POSITION CORRESPONDING TO VALVE(S) IN QUESTION; 


VALVE(S) IS ON; MANIFCLD IS PRESSURIZED 


FROM VALVE(S), ALTHOUGH BOTH TIMERS HAVE BEEN CPERATED 


FUSS CAP LIGHT FOR 


(1) 


30- 10-0 
CODE 3 
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Short circuit 
between fuse 
terminal and 


input 


e 
valve со1елсіс 
winding and 
which zrouxds valve 
to airplane. 


top timers at desired 
valve position by open- 
ing timer motor circuit 
breakers. Disconnect 
applicable electrical 
wires from terminal 
strip located in 
accessory compartment. 
Replace use if neces- 
sary. зігТоз4 


deicing 


2 
ase AN 
ілу оп 


+. + ` 
vem C... 


Pontes 4 USA 


15 fuse cap lignt 
comes on, repair or 
replace wiring 
between fuse and 
terminal strir 


I? muse cap light 
rezains out, repair 
or replace wiring 
or components as 
necessary between 
terminal strip and 
ground (including 
valve and pigtail). 
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G. AIRFLOW IS ABSENT FROM VALVE(S), ALTHOUGH BOTH TIMERS HAVE BEEN OPERATED 
TO POSITION CORRESPONDING TO VALVE(S) IN QUESTION; FUSE CAP LIGHT FOR 
VALVE(S) IS ON; MANIFOLD IS PRESSURIZED (Continued) 

——————————————————————————————————————————— 


(2) On airplanes 801-817, Check continuity of Replace switch if 
defective tail duct switch in both positions. defective. 
valve test switch 
(involving valve 
Nos. 2 or 4). 


H. AIRFLOW IS ABSENT FROM ONE VALVE WHICH NORMALLY OPERATES SIMULTANEOUSLY 
WITH ANOTHER VALVE; OCCURS WITH EITHER TIMER 


(i) Defective elec- Check for electrical If no power present, 
trical wiring power at valve elec- repair or replace 
between termin trical connector. wiring. 
strip and valve 
electrical con- If power present, 
nector; defective repair or replace 
valve soienoid or I valve or pigtail as 
pigtail which necessary. 
grounds valve to 
airplane. 


I. CONTINUOUS AIRFLOW FROM A VALVE (WITHOUT TIMER OPERATION) 


(1) Wing eicing valve Inspect valve for Replace valve if 
(supplied directly evidence of being stuck Gefeciive. 
from pnewratic open (see 30-10-3). 
manifold) stuck 
open. 
(2) Defective airfoil Cnecx switch for Replace switch if 
Geicing switch. continuity. defective. 
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J. CONPIUOUS AIRFLOW FROM A VALVE (ONLY DURING TIMER OPERATION 


ma: IŠIçI I,Ñ Iç$HIçIŠZIN€ÑKWKWHWÜàO I,4IZIŠII€I£⁄ÉZI5II9I<I<<2?9ÉIçIIIII<€I£ŠI  ———————-— —-————-—— 


(1) Valve stuck open in Inspect valve Гог evi- Replace valve if 
outer wing or in dence of being stuck defective. 
empennage. open (see 30-10-3). 


К. AIR FLOWS FROM OUTER WING АП ЕМРЕПЦАОЕ BLEED ORIFICES WHEN AIRFOIL 
ТЕТСІПО SNITCH TURED OFF, AND TAIL DUCT VALVE SWITCH, AND TAIL DUCT 
VALVE TEST ЕЛІТСЕ (801 - 817) PLACED TH NORMAL FOSITICN 


ALT 


(1) Short circuit in Open empennage deicing If no continuity, 
airfoil deicing and warning circuit replace airfoil 
switch or on breaker.  Disco.mect deicing switch. 
airplanes 801 - electricel wire from X2 
87 short іп tail of outer wing pneumatic If continuity exists, 
duct valve test duct valve control disconnect wire 
switch. relay (see 30-00). from D2 and recheck. 

Check D2 to D3 of tail If continuity still 

duct valve test switch. exists, replace tail 
duct valve test 
witch. 


T 5 5 l lÀ hk Y Y O II I0IŠŠI€I€IIW<I@ÉKGŠWNWIWICWŠƏIHIII€III@III€II€IŠIII£@IIIIIIIÉIIII€IIII —ÓÓ MH m "τς ς---- 


L. AIR FLOWS FROM EMPENNAGE BLEED ORIFICES WHEN AIRFOIL DEICING SWITCH 
TURNED OFF, AND TAIL DUCT SWITCH PLACED IN NORMAL POSITION 


А ————————— 


_ 


(1) Tail duct valve Check tail duct valve Replace valve if 
stuck open. (see 30-10-2). defective. 


M. DEICING AIRFLOW ABSENT FROM ALL EMPENNAGE DEICING VALVES 


(1) Open empennage Cnecx circuit breaker. Close circuit 
deicing and breaker unless 
warning circuit known to have 
breaxer. opened due to faulty 

circuit. 

f2) Tail duct valve Check tail duct valve Replace valve if 
stuck closed. (see 30-12-2). defective. 
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Possible Causes Isolation Procedure Correction 
DEICING AIRFLOW ABSENT FROM ALL ЕМРЕППАСЕ DEICING VALVES (Continued) 


(3) Open circuit Check for electrical Repair or replace 
between tail power at valve electri- electrical wiring. 
duct valve and cal connector. 


electrical bus. 


(4) Ruptured flexible Listen for sound of Replace damaged 
duct connector. escaping air to locate connector. 
defective connector. 


——————— ere 


NO AIRFLOW FROM ANY OUTER WING VALVE OR EMPENTIAGE VALVE DURING SYSTEM 
OPERATION (USING EITHER TIMER) 


(1) Open empennage Cneck circuit breaker. Close circuit 
deicing and warn- breaker unless 
ing circuit known to have 
breaker. opened due to faulty 

circuit. 

(9) Сгеп circuit Check for electrical Repair or replace 
between empennage power at tail duct valve electrical wiring. 
deicing and warn- switch input terminal. 


ing circrit 
breaker and tail 
duct valve switch. 


0. NO AIRFLOW FROM ALY OUTER WING VALVE DURING SYSTEM OPERATION (USING 
EITHER TIMER) 

(1) Open circuit Check for electrical Repair or replec 
between tail duct power between XI and electrical wiring; 
valve s.itch and ground εὖ relay. replace relay if 
ground connection defective. 
of cuter wing 
pneusratic duct 
valve control 
relay. 
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Isolation Procedure 


Correction 


0. FO ATRFLOW FROM ANY OUTER WING VALVE BURIIG SYSTEM OPERATION (USING 


EITHER TIMER) (Continued) 


(2) 


(3) 


Open circuit 
between outer 

wing pneumatic 

duct valves circuit 
breaker and terni- 
nal strip located 
in aft accessory 
compartment. 


Short circuit 
between outer wing 
pneumatic duct 
valves circuit 
breaker and ground 
at either outer 
wing pneumatic 
duct shutoff 
valve, causing 
above circuit 
breaker to open. 


Check continuity of 
electrical wirin 
involved; check for 


contacts stuck open in 


outer wing pneumatic 


duct valve convrol relay 
and in scoops anti-icing 


switch. 


Disconnect electrical 


wires at terminal strip 


in aft accessory com- 
partment. Check for 
conti:.zity back to 
outer wing pneumatic 
duct valves circuit 
breaker. 
breaker open, no con- 
tinuity should exist 
between electrical 
Jiring and ground. 
Check for short cir- 
cuit from terminal 
strip to ground 
through applicable 
outer wing pneumatic 
duct shutcff valve. 


With circuit 


Repair or replace 
electrical wiring; 
replace defective 
relay or switch as 
necessary. 


Repair or replace 
shorted electrical 
wiring.  Replece 
shorted outer wing 
pneumatic duct shut- 
off valve, outer 
wing pneumatic duct 
valve control relay, 
or scoops anti- 
icing switch, as 
applicable. 


P. NO AIRFLOW FROM OUTER WING VALVES OF ONE WING ONLY, DURING SYSTEM 
OPERATION (USING EITHER TIMER) 


(2) 


Open circuit 
between terminal 
strip located in aft 
accessory and ground 
at applicable outer 
wing pneumatic duct 
shutoff valve. This 
would incaude open 
and close vindings 
of valve. 


Disconnect both appli- 
cable electrical wires 


from terminal strip, 
and check for conti- 
nuity through valve 
windings to ground. 


Repair or replace 
shorted electrical 
wiring. Replace 
shorted valve if 
necessary. 
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Possible Causes Isolation Procedure Correction 


Q. AIRFOIL DEICING VALVES OPERATE CUT-OF-SEQUENCE (SYSTEM ІП NOPMAL-CYCLE) 


(1) Shorted blocking With system turned on, Replace rectifier. 
rectifier (recti- note which valve is 
Tier is conduct- operating out-of- 
ing in reverse sequence. Locate recti- 
direction). fier which is permitting 


electrical power to 
energize valve at incor- 
rect time. 


R. AIRFOI! DEICIIG SYSTEM OPERATES ΤΙ TRIPLE-CYCLE ALTHOUGH TIMER CYCLE 
SELECTOR KNOBS ARE IN NORMAL-CYCLE POSITION 


(1) Shorted wing slot Open airfoil deicing Replace relay if 
deicing relay. valves circuit breaker. continuity exists. 


Check for desired 
absence of continuity 
from Di to D2 of wing 
slot deicing relay. 


(2) Shorted landing Determine if landing Replace limit 
gear lever limit gear lever limit switch switch if defective. 
switch. has stuck closed by 


pulling landing gear 
control lever out of 
detent position (see 
Chapter 32).  Lending- 
gear-unsafe warning 
light(s) should come 
on. 


CAUTION: 
ANY FURTHER MOVEMEN 


OF THE LEVER MAY CAUSE 
COLLAPSE OF NOSEGEAR. 
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a nv 


Possible Caus2s Isolation Procedure Correction 
en 


S. AIRFOIL DEICING SYSTEM WILL ПОТ OPERATE ГІ TRIPLE-CYCLZ . 


(1) Ореп circuit Check circuit breaker. Close circuit 
breaker. . breaker unless 
known to have 
opened due to 
faulty circuit. 


(2) Defective wing slot Check relay solenoid Replace relay if 
deicing relay. from Xl to ground for cefective. 
` possible lack of conti- 
nuity due to worn or 
damaged contacts. 
BEN d AL 


T. CERTAIN AIRFOIL DEICING VALVES OPERATE CUT-OF-SEQUENCE BY OPENING TOO 
OFTEN (SYSTEM IN TRIPLE-CYCLE) 


em 3À;l s, p, h P P K K əəmKEKERÀŠ 1 / z l,lZ LIàIÍIçIáI.,ë$ëŠzEII:EəIO€RIàIIII⁄:,I:I,I,L€2)42ÜBəIII%:I,⁄IIIçII⁄I,IIIÜ€IIIDD Ó— ————À 


(1) Shorted blocking With system turned on, Replace rectifier. 
rectifier (recti- note which valves oper- 
fier is conduct- ate out-of-sequence. 
ing in reverse Lccate rectifier which 
direction). is permitting electrical 


pewer to energize valves 
at incorrect time. 
ο... vu x ü,D@,,.w 


U. CERTAIN AIRFOIL DEICING VALVES OPERATE OUT-OF-SEQUENCE BY FAILING TO OPEN 
AT PROPER 1.48 (SYSTEM IN TRIPLE- CYCLE) 


А .—SSIL—- 
(1) Open blocking dith system turned on, Replace rectifier. 
rectifier. note which valves re 
failing to operate. 
Locate rectifier for 
respective valves. 
_—____ ———————————————— 


V. А WING SLOT DEICING VALVE REMAINS OPEN (SYSTEM IN TRIPLE-CYCLE) 


ж 


(1) Shorted Al to А2 Determine which relay is Replace relay. 
contacts іп No. 6, malfunctioning by noting 
No. 7, or No. 8 number of valve which 
deicing relay. remains open. 
NN __ 
30-10-09 
CODE 3 
Page 110 Jan 1/68 


Printed on USA. 


DOUGLAS AIRCRAFT CO., INC. 


24-8 SIXTY SERIES 


MAINTENANCE MANUAL 


Possible Causes Isolation Procedure Correction 


W. A WING SLOT DEICING VALVE REMAINS CLOSED (SYSTEM IN TRIPLE-CYCL:) 


(1) Shorted А2 to АЗ Determine which relay is Replace relay. 
contacts in No. 6, malfunctioning by noting 
No. 7, or No. 8 number of valve which 
deicing relay. remains closed. 

(2) Defective valve Determine by noting which Replace valve. 
solenoid. valve is not operating 

properly. 

(3) Defective electri- Check continuity of elec- Repair or replace 

cal wiring. trical wiring. wiring. 
h. Trouble Shooting Airfoil Deicing System -- А1+еггз.е Method 


A. Trouble Shooting Airfoil Deicing System 


(1) Using wing slot deicing system line checker, trouble shoot airfoil 
deicing system рег instructions accompanying line checker. 


NOTE: The line checker is inserted into the airplane system 
without disturbing the airplane wiring and may also be 
used to functionally check the airfoil deicing system. 
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AIRFOIL - ADJUSIMENT/TEST 


1. General 


This test checks airflow from the deicing valves end compares the amount of 
airflow in pounds per minute with the established allowable emount. 


2. Tools and Equirment Required 


NOTE: Equivalent substitutes may be used instead of the following listed 
items. 


ten Name Number Manufacturer Use 


А Air pres- Measure pressure 
sure gege in airplane pneu- 
(with range matic manifold 
of 0 to 60 
psi and an 
accuracy 
within +0.6 
Psi and 
Suitable for 
connection tc 
test boss on 
right rain 
removel duct, 
located in 
fuselage 
nose. ) 


B Pneumatic ' Furnish pneumatic 
power ground power for deicing 
source (cap- valve airflow 
able of main- tests 
taining 38 
(22/2) psig 
at a flow 
rate of be- 
tween 2 and 


225 pounds 

per minute 

at ambient 

temperature) 

C 28-volt test Voltaze tests 

light 
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3. Adjustment/Test Deicing System Functional 
A. Test Deicing System 


NOTE: The wing slot doors must be closed during the following test 
procedures and must be hydraulically loaded to avoid demege to the 
door seals. The position of the door is controlled by the wing 
flap control handle (see Steps (2) through (5)). 


(1) Маке certain that following flight compartment controls end switches 
are in positions indicated: 


Control Position 
Fire controi handles . Normal 
Windshield rain removal levers Off 
Engines anti-icing switches Off 
Scoops anti-icing switch от 
Airfoil deicing switcn f Off 
Pneumatic manifold crossfeed 
shutoff switch Down and guarded 
Tail duct valve switch Normal 
Cabin compressor switches Off 
Freon compressor switches ` off 
Pneumatic shutoff switches Off 
Starter/ignition switches Off 


(2) Check thet hydreulic system selector control lever is in general system 
'"ormel) position (see Chapter 29). 


CAUTION: BEFORE PRESSURIZING HYDRAULIC POWER SYSTEM, MAKE CERTAIN 
THAT LANDING GEAR CONTROL LEVER IS IN DOWN POSITION AND 
THAT LANDING GEAR GROUND LOCKPINS ARE INSTALLED. 


(3) Connect a hy@raulic test stand to ground pressure and supply connections 
(see Chapter 29). 


(h) Pressurize hydreulic power system (see Chapter 29). 


(5) Place wing flap control handle in up detent. 
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(29) 
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Open access door 2 (see Chapter 20) and pressurize pneumatic manifold 
through fuselage nose ground pneumatic connector, arid check valve. 


NOTE: The pneumatic power required for the test is supplied from а 
ground source end is maintained at 38 (£2) psi at a temperature 
not to exceed 93.3°C (2CO°F). The air supplied to ground pneu- 
matic connector must have а cleanness equivalent to the 
obtained by using a lO-micron filter and must have а minimun 
amount of entrained oil and water. 


Pull out and turn airfoil deicing timer cycle selector knobs for timer 
1 and timer 2 to normal cycle position. 


Turn airfoil deicing timer cycle temperature knob for both timers to 
test position. 


Place airfoil deicing switch in timer 1 position. The timer operation 
should require 23 to 31 seconds for a complete cycle. 


Make certain that teil duct valve end outer wing pneumatic duct shutoff 
valves are open, checking by sound or feel for airflow through left and 
right horizontal stabilizer tiv bleeds. 


Place airfoil deicing switch in timer 2 position. The results should te 
as outlined in steps (9 and 10). 


Place irfoil deicing switch in off position. Tail duct valve and 
outer. wing pneumatic duct shutoff valves should close. Check by sound 
or feel that there is no airflow through left and right horizontal 
stabilizer tip bleeds. 


Open airfoil deicing valves circuit breaker, located on heat, vent and 
ice protection (de bus) section of circuit breaker nanel. 


Open landing gear warning and interlock circuit breaker, located on 
miscellaneous (dc bus) section of EPC circuit breaker panel. 


Connect jumper wire between terminals C2 and C3 ^ left air conditioning 
system ground control relay. 


Disconnect and cap electrical connector from No. 1 rig с deicing valve 
(to reduce required airflow). 


Close airfoil deicing valves circuit breaker. 


Pull out and turn airfoil deicing timer cycle selector knob for timer 1 
to long cycle position. 


Turn airfoil deicing timer 1 temperature knov to -5° ram air temperature 
position, 
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Place airfoil deicing switch in timer 1 position. Timer reauired fron 
4 minutes 22 seconds to 5 minutes 54 seconds for complete cycle. Check 
by sound or feel that each deicing valve operates in proper sequence 
(see Figure 501 апа 502), with exception of disconnected No. 1 гізі 


valve. 

NOTE: The wing slot door seals can be checked along wing span агєаѕ of 
seals when appropriate deicing valves аге open. There should be 
no leakage in these areas, but leakage is acceptable at door ends. 
For closer monitoring of these conditions, timer cycle can be 
interrupted by opening airfoil deicing timer 1 circuit breaker. 
This action stops the timer without affecting airflow to selected 
deicing valves; all interruptions correspondingly lengthen total 
timer cycle period. 


Repeat procedures or steps (18) through (20) for timer 2, except door 
Seal check. Results should be seme as in step (26). 


Place airfoil deicing switch in eff position. 

Open airfoil deicing valves circuit breaker. 

Place pneumatic crossfeed switch in closed position. 
Connect electrical conneccor to No. 1 right deicing velve. 


Place airfoil deicing switch in either timer position and operate 
timer to position 12. 


Close airfcil deicing valve circuit breaker. Check that No. 1 right 
valve opens and then closes as timer operates through rosition 1. 


Place airfoil deicing switch in off position. 

Place pneumatic crossfeed switch in down and guarded position. 

Shut off ground air supply, and relieve pneumatic manifold pressu-e. 

NOTE: The procedure in steps (32) through (34) check increased deicing 
rate circuitry for wing slot areas. Deicing airflow is not used 
in test because fuselage nose ground vneumatic connector could 
not handle volume of air required. 

Depressvrize hydraulic power system (see Chanter 29). 

Close landing gear warning and interlock circuit breaker. 


Adjust temperature and cycle selector knobs of either airfoil deicing 
timer to any convenient rate. 
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Access 
Door 


Valve 
Location 


Valve 
Number 


ter Wing 518A 

Outer Wing 518A 

Center 522B 

Horizontal Stabilizer 6hA 

3 Outer Wing 519A 
Outer Wing 519A 

А Center Wing 52258 
Horizontel Stabilizer 6hA 

Outer Wing 519C 

Outer Wing 5190 

Inner Wing 520D 

Horizontal Stabilizer 64D 

Center Wing 522A 

Center Wing 522A 


Inner Wing 
Horizontal Stabilizer 


Horizontal Stabilizer 


Horizontal Stabilizer 


Airfoil Deicing System Valve Location 30-10-0 
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LOOKING DOWN 
PLAN VIEW 


Airfoil Deicing System Valve Operatins 
Sequence -- Schematic 
Figure 502 
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(34) Locate electrical terminal strip on right side of forward bulkhead in 
accessory compartment. 
(35) Place airfoil deicing switch in chosen timer position. 
(36) Connect 28-volt test light between nearest convenient ground stud ane 


CAUTION: ТЕЗІ AREA MUST Ez FREE OF COMBUSTIBLE VAPORS BECAUSE 
FOLLOWING CHECKS COULD PROVIDE AN ARC. 


On terminal strip power should 


Timer 
Position Exist at terminal Not exist at terminal 


NOTE: The chosen timer motor can be stopped at any desired position 
by opening the applicable deicing timer circuit breaker. The 
timer resumes the cycle when the circuit breaker is again closed. 


(37) Open airfoil deicing valves circuit breaker, 


(38) Remove jumper installed on ground control relay between terminals C2 
and C3. 


(39) Close access door 62h (see Chapter 13). 
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(40) Close airfoil deicing valves circuit breaker. 


(11) Test tail duct valve and teil deicing system indicating light using 
procedures outlined in 30-10-2. 


h. 


Test Airfoil Deicing System 


Adjustment 
А. Test Airfoil Deicing System Airflow 


(1) Place following controls in the positions indicated: 


Control Position 
i 


Starter/ignition switches Off 
Pneumatic shutoff switches Off 
Fire control handles Normal 
Windshield rain removal levers Off 
Engine enti-icing switch | Off 
Scoops anti-icing switch Off 
Airfoil deicing switch Off 
Cabin compressor switches Off 
Freon compressor switches Off 
Tail duct valve switch Normal 
Pneumetic manifold Down enc guarded 
crossfeed shutoff 

switch 


NOTE: The wing slot doors may be either open or closed during the 
following test procedures, but if they are closed they should be 
hydraulically loaded to avoid damage to the door seals. The 
position of the uoors is controled by the wing flap control 
lever (see steps 2 throush 5). 


(2) Check thet hydraulic system selector control lever is in general system 
(normal) position. 


(3) Connect hydraulic test stand to ground pressure and supply connections 
(see Chapter 29). 
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Pressurize hydraulic power system (see Chapter 29). 


CAUTION: BEFORE PRESSURIZIUG HYDRAULIC POWER SYSTERi, МАКЕ CERTAIN 
THAT LANDIG GEAR CONTROL LEVER IS П: TEZ DOW! POSITION 
AND THAT LANDING GEAR GROUND ΙΟΟΚΡΤΙς ARE DISTALLED. 


Place wing fler 


hendle in up detent. 


WARNING: BEFORE OPERATING FLAPS > МАКЫ CERTAIN THAT AREAS AROUND LEFT 
AND RIGHT FLAPS AND WING SLOTS ARE CLEAR OF PERSONNEL £ND 
EQUIPMENT. 


Connect air pressure gage to test boss located on bottom of right rain 
removal duct next to low-pressure pneumatic manifold crossfeed shutoff 
valve. 


Connect pneumatic power ground source and pressurize airplane рпеџта+іс 
manifold to 38 (41/9) psig at ambient temperature (see Chapter 36). 


NOTE: Manifold pressure should be maintained at 38 (3/2) psig at 
ambient temperature under all conditions of airflow. It is more 
convenient to monitor manifold prsssure by this gage than by 
manifold pressure in flight compartment. 


Open airfoil deicing valves circuit breaker, located on heat, vent and 
ice protection (ас bus) section of EPC circuit breaker panel, 


Disconnect and cap electrical connector from No. i right deicing valve 
to reduce volume of air required for test. 


Close airfoil deicing valves circuit breaker. 


Place airfoil deicing switch in timer 1 position. Check by sound or 
feel for airflow 2+ left and right horizontal stebilizer tip bleeds. 


When airflow stabilizes, measure and record flow in column 1 оп applic- 
able flow chart. 


Open airfoil deicing timer 1 circuit breaker, located cn heat, vent and 
ice protection (ac bus) section of EPC circuit breaker panel. Timer 1 
should stop. 


Open landing gear warning and interlock circuit breaker, located on 
miscellaneous (de bus) section of the circuit breaker panel. 


Open thi airfoil deicing valves circuii breaker, located on the heat > 
vent and ice protection (ёс bus) section of circuit breaker panel. 


Locate left air conditioning system ground control relay. Connect a 
jumper wire between terminals C2 and C3. 


Close eirfoil deicing velves circvit breaker. 
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Check timer window to determine which two deicing valves are selected. 
Check thet two indicated deicing valves are open (except No. 1R in 
right wing). Check by sound or feel for airflow in areas listed on 
deicing sequence chart (see Figure 501) end in Figure 502. 


Measure end record airflow in column 2 on flow chart (see Figure 503). 


Compute measurement for column 3 and compare with allowable range 
listed in column 4 of flow chart. 


Close airfoil deicing timer 1 circuit breaker. When timer window 
indicates tnat deicing system is in next sequence, open circuit breaker. 


Check that two deicing valves that were open in step (19) are now closed, 
and that two deicing valves now indicated by timer window are open 

(with exception of No. 18). Check by sound or feel for airflow in areas 
listed on deicing sequence chart and in Figure 502. 

Measure and record zirflow in column 2 on flow chart. 


Compute measurement for column 3 and compere with allowable ange 
listed in column 4 of flow chart. 


Repeat steps (20) through (25) until flow has been measured and recordea 
for timer positions 1 through 10. 


Check valves and connections corresponding to timer positions 6, TL and 

8 by sound or feel for leakage at duct connections to wing leading edge 
& 

slot lower doors. 

Check for leakage at seals between slot vanes end lower doors. 


NOTE: No leakage is permissible in the spanwise areas of seals. 
Moderate leakage is permissible at door ends. 


Check duct connections which correspond to timer positions 6, 7 ana Š 
by listening or feeling for leakage at inner end center wing duct 
connectors. 

Open airfoil deicing valves circuit breaker. 


Place the pneumatic crossfeed switch in closed position. 


Check thet nc airflow exists at left and right horizontal stebilizer 
tip bleeds. 


Remove caps and connect electrical connector to No. IR deicing valve. 


Close airfoil deicing valves circuit breaker. 
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Deicing Valv Allowable 
Measured Measured Flow -- Flow 
Deicing Flow Flow Column 2 less (1b/min) 
Column 1 (1b/min) Min. Mex. 


Valves 


Test air: 


Press. 


Flow Chart 30-10-0 
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Close airflow deicing timer 1 circuit breaker and reopen when 1R appears 
in timer window. 


Check by sound or feel that No. 18 deicing valve is open. 


Cneck for leakage for TR at сезі between slot vane and lower door as 


applicable. 

Measure and record airflow in column 2 on flow chart. 

Open airfoil deicing valves circuit breaker. 

Check by sound or feel that No. 1R deicing valve is closed. 

Record remaining airflow. 

Compute measurement for column 3 by subtracting value in step (42) from 
step (36) end compare difference with allowable range listed іп column 
of flow chart. 

Place airfoil deicing switch in off position. 

Close airfoil Geicing timer 1 circuit breaker. 


Remove jumper wire conn-c*2ed between terminals C2 and C3 of air- 
conditioning ground control relay. 


Close airfoil Geicing valves circuit breaker. 
Close landing gear warning and interlock circuit breakers. 


Depressurize pneumatic manifold and disconnect ground pneumatic source 
from fuselage nose ground pneumatic connector. 


Place pneumatic crossfeed switch in down end guerded position. 


Check fail-safe indicator band cf all flexible, double-wall duct 
connectors in tail deicing supply duct in pressurized area of fuselage. 


Check all deicing valve hose connections for general conditio... 
Depressurize hydraulic power system (see Chapter 29). 


Disconnect hydraulic test stand from ground pressure end suppli 
connections (see Chapter 29). 
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5. Adjustment/Tezt Double-Wall Duct Connectors 


A. Test Connectors For Leakage 


(1) Pressurize pneumatic manifold through ground pneumatic connection with 
a pressure of 28 (40.5) psi ambient temperature (see Chapter 36). 


(2) Place airfoil deicing switch in either timer position. 
(3) Check connector for no leakage by feel and sound. 
(4) Increase pressure to 38 (40.5) psi and hold for minimum of 2 minutes. 


(5) Relieve pressure in duct by placing airfoil deicing switch in off 
position. 


| (6) Check connector fail-safe indicator band for general condition and 
| tripped indication. 


(7) Depressurize pneumatic manifold and disconnect ground pneumatic 
source (see Chapter 36). 
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AIRFOIL - ADJUSTENT/TEST 


1. General 
A. This test cheeks ai ne 
airflow in pounds per minute with the established allowable amount. 
2. Tools and Equipment Required 


NOTE: Equivalent substitutes may be used instead of the following listed 
items. 


Item Name Number Manufacturer Use 


A Air pres- Measure pressure 
sure gage іп airplane pneu- 
(with range matic manifoid 
of Ο το 60 
psi and an 
accuracy 
within 30.6 
psi and 
suitable for 
connection to 
test boss on 
right rain 
removal duct, 
located in 
fuselage 
nose. ) 


B Pneumatic Farnish pneumatic 
pover ground power for deicing 
source (cap- velve airflow 
able of main- tests 
taining 38 
(+2) psig 
at a flow 
rate of be- 
tween 2 and 
225 pounds 
per minute 
at ambient 


temperature) 
σ 28-volt test Voltage tests 
Light 
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3. Adjustmer. + Deicing System Functional 


NOTE: The wing slot doors must be closed during the following test pro- 
ceaures ard must be hydraulically loaded to avoid damage to the door 
seals. ‘The position of the door is controlled Ὃν the wing flap 

5)) 


control kanle (see steps (2) through ( 


(1) Маке certain that following flight compartment controls and switches 
are in positions indicated: 
a 


Control Position 
Fire control handies Nornal 
Windshield rain removal levers Off 
Engines anti-icing switches off 
Scoops anti-icing switch off 
Airfoil deicing switch Orf 
Pneumatic manifold crossfeed 
shutoff svitch Down and guarded 
fail duct valy : switch Normal 
Cabin compressor switches Off 
Freon compressor switches Off 
Pneumatic snutoff switches Off 
Starter/ignition switches | o 


(2) Check that hydraulic system selector control lever is in general system 
(normal) position (see Chapter 29). 


CAUTION: BEFORE PRESSURIZING HYDRAULIC POWER SYSTEM, MAKE CERTAIN THAT 
LANDING СЕАҒ CONTROL LEVER IS IN DOWN POSITION AND THAT LANJ- 
ING GEAR GROUND LOCKPINS ARS INSTALLED. 


(3) Connect а hydraulic test stand to гошгы pressure and supply connections 
(see Chapter 29). 


(4) Pressurize nydraulic power system (see Chapter 29). 


(5) Place wing flap control handle in up detent. 
р 
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Pressurize pneumatic manufold through pneumatic ground connector. (бес 
Chapter 36). 


HOTE: The pneumatic power required for the test is supplied from a 
ground source and is maintained at 38 (+2) psi at a temperature 
not to exceed 93.3?C (200°F). Тһе air supplied to ground pneu- 
matic connector must have a cleanness equivalent to that obtained 
by using a 10-шісгоп filter and must have а minimum amount of 
entrained oil and water. 


Pull out and turn airfoil deicing timer cycle selector knobs for timer 
1 and timer 2 to normal cycle position. 


Turn airfoil deicing timer cycle temperature knob for both timers to 
test position. 


Place airfoil deicing switch in timer 1 position. Timer operation should 
require 23 to 31 seconds for complete cycle. 


Make certain that tail duct valve is closed end outer wing pneumatic duct 
shutoff valves are open. 


Piace airfoil deicing switch in timer 2 position. Results should be as 
outlined in steps (9 and 10). 


Place airfoil deicing switch in off position. Outer wing pneumatic 
duct shutoff valves should close. Check by sound or feel that there 
is no airflow. 


Open airfoil deicing valves circuit breaker, located on heat, vent апа 
ice protection (de bus) section of circuit breaker panel. 


Open lift and right ground control relay circuit vreakers located on 
miscellaneous (dc ous) section of EPC circuit breaker panel. 


WARNING: NORMAL ELECTRICAL POWER SUPPLY TO VARIOUS SYSTEMS IS 
INTERRUPTED WHEN GROUND CONTROL CIRCUIT BREAKERS ARE 
OPENED. MAKE CERTAIN THAT SWITCHES AND CONTROLS OF 
AFFECTED SYSTEXS ARE IN CORRECT POSITIONS TO PREVENT 
INADVERTENT OPERATION OR SHUTDOWN OF EQUIPMENT. 


Disconneci and cap electrical connector from No. Ó right deicing valve 
(to reduc required airflow). 


Close airfoil deicing valves circuit breaker. 


Pull cut and turn airfoil deicing timer cycle selector knob for timer 1 
to long cycle position. 


Turn cirfoil deicing timer 1 temperature knob to -5° ram air temper- 
ature position. 
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| (19) Place airfoil deicing switch in timer 1 position. Timer requires fron 
4 minutes 21 seconds to 5 minutes Sh seconds for complete cycle. Check 
by sound or feel that each deicing valve operates in proper sequence 
(see Figure 501 and 502), with exception of disconnected No. 6 right 
valve. 


NOTE: The wing slot door seals can be checked along wing span areas OZ 
seals when appropriate deicing valves ere open. There should be 
no leakage in these areas, but leakege is acceptable at door ends. 
For closer monitoring of these conditions, timer cycle can be 
interrupted by opening airfoil deicing timer 1 circuit breaker. 
This action stops the timer without affecting airflow to selected 
deicing valves; all interruptions correspondingly lengthen total 
timer cycle period. 


(20) Repeat steps (17) through (19) for timer 2 except door seal check. 
Results should be same as in step (19). 


(21) Place airfoil deicing switch in timer 1 position. 
(22) Make certain tail duct valve switch is in normal position. 
(23) Press tail deice pushbutton switch. Check following. 


га) Tail duct valve should open and air should flow to horizontal 
steblizer for 150(%15) seconds. 


(b) Timer will stop and there should te no air flow to wing leading 
edge during cycle period. 


NOTE: If pushbutton is reactuated during any part of a preceding 
cycle, a new cycle will begin. The tail deice system warning 


light will come on momentarily during initiel opening of tail 
duct valve. 


(раз) Place airfoil deice switch in timer 2 position. 
(25) Repeat step (23). 


‘ (26) Place airfoil deicing switch in off position. 


Valve Access 
Location Door 


Center 


Outer Wing 
ter Wing 


Center Wing 
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Velve Access 
Location Door 


Outer Wing 
Outer Wing 


Outer Wing 
Outer Wing 


Center Wing 
Center Wing 


Inner Wing 
Inner Wing 


Airfoil Deicing System Valve Location 
Figure 501 (Sheet 2) 
Open airfoil deicing valves circuit breaker. 
Place pneumatic crossfeed switch in closed position. 
Connect electrical connector tc No. 6 right deicing valve. 


Place airfoil deicing switch in either timer position and operate timer 
to position 5. 


Close airfoil deicing valve circuit breaker. Check ола No. 6 right 
valve opens and then сіовев as ti ər operates through position o. 


Place airfoil deicing switch in cff position. 
Place preumatic crossfeed switch in down and guarded position. 


Соц off ground air supply, and relieve pneumatic manifold pressure 
(see Chapter 36). 


Depressurize hydraulic power system (see Chapter 29). 


NOTE: The procedure in steps 36 and 37 check increased deicing rate 
circuitry for wing slot areas. Deicing airflow is nov used in 
test because fuselage nose ground pneumatic connector could not 
Yandle volume of air required. 


Adjust temperature and cycle selector knobs of either airfoil deicing 
timer to any convenient rate. 
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(31) Locate electrical terminal strip on right side of forward bulkhead in 
accessory compartment. 


(38) Place airfoil deicing switch in chosen timer position. 


(39) Connect 28-volt test light between nearest convenient ground stud and 
terminal corresponding to timer position as follows: 


CAUTION: ACCESSORY COMPARTMENT MUST BE FREE OF COMBUSTIBLE VAPORS 
BECAUSE FOLLOWING VOLTAGE CHECKS COULD PROVIDE AN ARC. 


— . . J ——-—-—-———————-+—+—+—-——_ 


On terminal strip power should 


Timer 
Position Exist et terminal Not exist at terminal 
6 - - 
2 5 1 
3 5 3 
4 5 - 
5 - - - 
8 - - 
7 _ _ ` 
8 - - 
9 - - 
10 5 3, T 
11 2 3, T 
12 9 8 


NOTE: The chosen timer motor can be stopped at any desired position by 
opening the applicable deicing timer circuit breaker. The timer 
resumes the cycle when the circuit breaker is egein closed. 


(40) Close left and right ground control reley circuit breekers. 
(hi) Close access door 624 (see Chapter 20). 
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hl. Adjustment/Test Airfoil Deicing System Airflow 
A. fest Airfoil Deicing System Airflow 


{1) Place following controls in positions indicated: 


Control Position 
FEE EEÉ#S-IçÉIIK,K|EK Í,”IEHIvE!NçIIÉI HIIINKIII€€IKII2IÉ“IçI E K€WI IÉI I2IIIIKI II€ÉIÉEÉII⁄IŠI£I€Iç!I£IY L X K T Z Z Ə ZG Ə Ə G G , G > > 
Starter/ignition switches Off 
Pneumatic shutoff switches Off 
Fire control handles Normal 
Windshield rein removal levers off 
Engine anti-icing switches Off 
Scoops anti-icing switch Off 
Airfoil deicing switch Off 
Cabin compressor switches Off 
Freon compressor switches off 
Tail duct valve switch Normal 
Pneumatic manifold crossfeed Down and guarded 


shutoff switch 


a M P M T————ə—liÑs ay —— 


NOTE: The wing slot doors may be either open or closed during the 
following test procedures, but if they are closed they should 
be hydraulically loaded to avoid damage to the door seals. The 
position of the doors is controlled by the wing flap control 
lever (see steps 2 through 5). 


(2) Check that hydraulic system selector control lever is in general system 
(normal) position. 


(3) Connect hydraulic test stand to ground pressure and supply connections 
(see Chapter 29). 


(h) Pressurize hydraulic power system (see Chapter 29). 


CAUTION: BEFORE PRESSURIZING HYDRAULIC POWER SYSTEM, MAKE CERTAIN THAT 
LANDING GEAR CONTROL LEVER IS IN THE DOWN POSITION AND THAT 
LANDING GEAR GROUND LOCKPINS ARE INSTALLED. 
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Place wing flap handle in up detent. 


WARNING: BEFORE OPERATING FLAPS, MAKE CERTAIN THAT AREAS AROUND LEFT 
AND RIGHT FLAPS AND WING SLOTS ARE CLEAR OF PERSONNEL AND 
EQUIPMENT. : 


Connect air pressure gege to test boss located on bottom of right rain 
removal duct next to low-pressure pneumatic manifold Crossfeed shutoff 
valve. 


Connect pneumatic power ground source and pressurize eirplane pneumatic 
manifold το 38 (+2) psig at ambient timperature (see Chapter 36). 


NOTE: Mainfold pressure should be maintained et 38 (+2) psig at 
ambient temperature under all conditions of airflow. It is more 
convenient to monitor manifold pressure by this gage than by 
manifold pressure in flight compartment. 


Open airfoil deicing valves circuit breaker, located on heat, vent and 
ice protection (dc bus) section of EPC circuit breaker panel. 


Disconnect and cap electrical connector fron No. 6 right Geicing valve 
to reduce volume of air required for test. 


Close airfoii deicing valves circuit breaker. 


Place airfoil deicing switch in timer 1 position. Check by sound or 
feel for airflow at left and right wing tip bleeds. 


When airflow stabilizes, measure and record flow in column 1 on flow 
chart (see Figure 503). ΄ 


Open airfoil deicing timer 1 circuit breaker, located on heat, vent and 
ice protection (ac bus) section of EPC circuit breaker panel. Timer 1 
should stop. 


Open landing gear warning and interlock circuit breaker, located on 
miscellaneous (іс bus} section of circuit breaker panel. 


Open left and right ground control relay circuit breakers located on 
miscellaneous (de bus) section of EPC circuit breaker panel. 


WARNING: NORMAL ELECTRICAL POWER SUPPLY TO VARIOUS SYSTEMS 1S 
INTERRUPTED WHEN GROUND CONTROL CIRCUIT BREAKERS ARE 
OPENED. MAKE CERTAIN THAT CVITCHES AND CONTROLS OF 
AFFECTED SYSTEMS ARE IN CORRECT POSITIONS TO PREVENT 
INADVERTENT OPERATION OR SHUTDOWN OF EQUIPMENT. 


Check timer window to determine which two deicing valves are selected. 
Check that two indicated deicing valves are open (except No. 6R in 


right wing). Check by sound or feel for airflow in area of correspond- 
ing deicing valve (see Figures 501 ana 502). 
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Measure and record airflow in column 2 on flow chart (see Figure 503). 


Compute measurement for column 3 and compare with allowable range listed 
in column h of flow chart. 


Close airfoil deicing timer 1 circuit breaker. When timer window 
indicates that deicing system is іп next sequence, open circuit breaker. 


Check that two deicing valves that were open in step (17) are now 
closed, end that two deicing valves now indicated by timer window ere 
open (witn exception of No. 6). Check by sound or feel for airflow 
in areas listed on deicing Sequence chart and in Figure 502. 

Measure end record airflow in column 2 on flow chart. 


Compute measurement for column 3 and compare with allowable range listed 
in column 4 of flow chart. 


Repeat steps (18) through (23) until flow has been measured and recorded 
for all timer positions. 


Check valves and connections corresponding to timer positions 7, 8 апд 
8 by sound or feel for leakage at duct connections to wing leading 
edge slct lower doors. 


Check for leakage at seals between slot vanes and lower doors. 


NOTE: No leakage is permissible in the spanwise areas of seals. 
Moderate leakage is permissible at docr ends. 


Check duct connections whicn correspond to timer positions 7, 8 and 
8 by listening or feeling for leakage at inner and center wind duct 
connectors. 

Open airfoil deicing velves circuit breaker. 

Connect electrical connector to No. ÓR deicing valve. 


Close airfoil deicing valves circuit breaker. 


Close airflow deicirg timer 1 circuit breaker and reopen when 6 appears 
in timer window. 


Check by sound or feel that No. 6 deicing valve is open. 


Check for leakage for T at seal between slot vane and lower door as 
applicable. 


Measure and record airflow in column 2 on flow chart. 


Open airfoil deicing valves circuit breaker. 
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Deicing Valve Allowable 
Measured Measured Flow -- Flow 
Flow Flow Column 2 less (1b/zin} 
Vaives (b/min) (1b/min) Column 1 (1b/min) Мах. 


Flow Chart 30-10-0 
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Check by sound or feel that No. 6R deicing valve is closed. 
Record remaining airflow. 
Compute measurement for column 3 by subtracting value in step (37) fron 
step (34) and compare difference with allowable renge listed in column 4 
of flow chart. 


Close airfoil deicing timer 1 circuit breaker. 


Push tail deice pushbutton. Record airflow. Airflow should be 137 to 
152 pounds per minute. 


Close left and right ground control relay circuit breakers located on 
miscellaneous (de bus) section of EPC circuit breeker panel. 


Close airfoil deicing valves circuit breaker. 
Close landing gear warning and interlock circuit breekers. 
Place pneumatic crossfeed switch in down end guarded position. 


Depressurize pneumatic manifold and disconnect ground pneumatic source 
from fuselage hose ground pneumati> connector (see Chapter 36). 


Depressurize hydraulic power system (see Chapter 29). 


Disconnect hydraulic test stand from ground pressure ang supply con- 
nections (see Charter 29). 


5. Adjustment /Test Double-Wall Duct Connectors 


A. Test Connectors for Leakage 


(1) 


(2) 
(3) 
(4) 
(5) 


(6) 


(7) 
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Pressurize pneumatic manifold through ground pneumatic connection with 
a pressure of 28 (+2) psi ambient temperature (see Chapter 36). 


Place airfcil deicing switch in either timer position. 
Check connectors for no leakage by feel and sound. 
Increase pressure to 38 (+2) psi and hold for minimum of 2 minutes. 


Relieve pressure in deicing duct by placing airfoil deicing switch in eff 
position. 


Check fail-safe indicator band of all flexible, double-wall duct con- 
nectors for general condition and tripped indication. 


Depressurize pneumatic manifold and disconnect ground pneumatic source 
(see Chapter 36). ` 


Jun 1/67 


Peinted n USA 


DOUGLAS AIRCRAFT CO., INC. 


124-8 SIXTY SERIES 


MAINTENANCE MANUAL 
AIRFOIL - ADJUSTMENT/TEST 
1. General 
A. This test checks airflow from the deicing valves end compares the amount of 


airflow in souncs per minute with the established allowable amount. 


2. Tools and Equipment Required 


NOTE: Equivalent substitutes may be used instead of the following listed 


items. 
Item Name Number Manufacturer Use 

A Air pressure Measure pressure 
gege (with in airplane pneu- 
range of O to matic manifold 
60 psi and an 
accuracy 
within 20.6 
psi and 


suitable for 
connection to 
test boss on 
right rain 
removal duct, 
loceted in 


fuselage 
nose) 

B Pneumatic Furnish pneumatic 
power ground power for deicing 
source (cap- valve airflow 
able of main- tests 
taining 38 


(32) psig at 

a flow rate of 
between 2 and 
225 pounds per 


minute at 

ambient 

temperature) 

C 28-volt test Voltage tests 

light 
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3. Adjustment/Test Deicing System Functional 


A. Test Deicing System 


NOTE: The wing slot doors must be closed during the following test pro- 
8 


(1) 


(2) 


(3) 


(4) 
(5) 
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cedures and must by hydraulically loaded to avoid damage to the door 
seals. The position of the door is controlled by the wing flap 
control handle (see steps 2 through 5). 


Make certain that following flight compartment controls and switches 
are in positions indicated: 


Control Position 
Fire control handles Nornal 
Windshield rain removal levers off 
Engines anti-icing switches Off 
Scoops anti-icing switch Off 
Airfoil deicing switch Off 
Pneumatic manifold crossfeed Down and guerded 


shutoff switch 


Tail duct valve switch Normal 
Cabin compressor switches Off 
Freon compressor switches Off 
Pneumatic shutoff svitches Off 
Sterter/ignition switches off 


Check th-t hydraulic system selector control lever is in general system 
(normal) position (see Chapter 29). 


CAUTION: BEFORE PRESSURIZING HYDRAULIC POWER SYSTEM, MAKE CERTAIN THAT 
LANDING GEAR CONTROL LEVER 15 IN DOWN POSITION AND THAT LAND- 
ING GEAR GROUND LOCKPINS ARE INSTALLED. 


Connect a hydraulic test stand to ground pressure and supply connections 
(see Chapter 29). 


Pressurize hydraulic power system (see Chapter 29). 


Place wing flap control handle in up detent. 
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Pressurize pneumatic manifold through pneumatic ground connector. 


NOTE: The pneumatic power required for the test is supplied from a 
ground source and is mainteined at 38 (+2) psi et a temperature 
not to exceed 93.3°C (200°F). The air supplied to ground pneu- 
matic connector must have a cleanness equivalent to that obtained 
by using а 10-micron filter and must have a minimum amount of 
entrained oil and water. 


Pull out and turn airfoil deicing timer cycle selector knobs for timer 1 
and timer 2 to normal cycle position. 


Turn airfoil deicing timer cycie temperature knob for both timers to 
test position. 


Place airfoil deicing switch in timer 1 position. Timer operation should 
require 23 to 31 seconds for complete cycle. 


Make certain thet tail duct valve is closed and outer wing pneumatic duct 
shutoff valves are open. 


Place airfoil deicing switch in timer 2 position. Results should be as 
outlined in steps (9 and 10). 


Place airfoil deicing switch in off position. Outer wing pneumatic duct 
shutoff valves should close. Check by sound or feel that there is no 
airflow. 


Open airfoil deicing valves circuit breaker, located on neat, vent end 
ice protection (de bus) section of circuit breaker panel. 


Open left and right ground control relay circuit breakers located on 
miscellaneous (dc bus) section of EPC circuit breaker panel. 


WARNING: NORMAL ELECTRICAL POWER SUPPLY TO VARIOUS SYSTEMS IS INTER- 
RUPTED WHEN GROUND CONTROL CIRCUIT BREAKERS ARE OPENED. MAKE 
CERTAIN THAT SWITCHES AND CONTROLS CF AFFECTED SYSTEMS ARE IN 
CORRECT POSITIONS TO PREVENT INADVERTENT OPERATION OR SHUTDOWN 
OF EQUIPMENT. 


Disconnect and cap electrical connector from No. 6 right deicing valve 
(to reduce required airflow). 


Close airfcil deicing valves circuit breaker. 


Pull out and turn airfoil deicing timer cycle selector knob for timer 1 
to long cycle position. 


Turn airfoil deicing timer 1 temperature knob to -5° ram air temperature 
position. 
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(19) Place airfoil deicing switch in timer 1 position. Timer requires from 

h minutes 21 seconds to 5 minutes 54 seconds for complete cycle. Check 

by sound or feel that each deicing valve operates in proper sequence 

(see Figure 501 and 502), with exception of disconnected No. 6 rignt 

velve. . 

NOTE: The wing slot docr seals can be checked along wing span areas of 
seals when appropriate deicing valves are open. There should be 
no leakage in these areas, but leakage is acceptable at door ends. 
For closer monitoring of these conditions, timer cycle can be 
interrupted by opening airfoil deicing timer 1 circuit breaker. 
This action stops the timer without affecting airflow to selected 
deicing valves; all interruptions correspondingly lengthen total 
timer cycle period. 


(20) Repeat procedures or steps (17) through (19) for timer 2 except door 
seal check. Results should be same as in step (19). 


(21) Place airfoil deicing switch in timer 1 position. 
(22) Make certain tail duct valve switch is in normal position. 
(23) Press tail deice pushbutton switch. Check following: 


(a) Tail duct valve should open and air should flow to horizontal 
stabilizer for 150(+15) seconds. 


(b) Timer will stop and there should be no air flow to wing leading edge 
during cycle period. 


NOTE: If pushbutton is reactuated during any part of a preceding cycle, а 
new cycle will begin. The tail deice system warning light will 
come on momentarily during initial opening of tail duct valve. 

(21) Place airfoil deice switch in timer 2 position. 
| (25) Repeat step (23). 
(26) Place airfoil deicing switch in off position. 


Access 
Door 


Center 


Outer Wing 
Outer Wing 


Center Wing 
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Valve Valve Access 
Number Location Door 


5 Outer Wing 519C 
Outer Wing 519C 
6 Outer Wing 518A 
Outer Wing 5184 
T Center Wing 522A 
Center Wing 522A 
8 Inner Wing 520D 
Inner Wing 520D 


Airfoil Deicing System Valve Locetion 
Figure 501 (Sheet 2) 
(21) Open airfoil deicing valves circuit breaker. 
(28) Place pneumatic crossfeed switch in closed position. 
(29) Connect electrical connector to No. 6 right deicing valve. 


(30) Place airfoil deicing switch in either timer position and operate timer 
to position 5. 


(31) Close airfoil deicing valve circuit breaker. Check that No. 6 right 
valve opens and then closes as timer operates through position 6. 


(32) Place airfoil deicing switch in off position. 
(33) Place pneumatic crossfeed switch in down and guarded position. 
(34) Shut off ground air supply, and relieve pneumatic manifold pressure. 
(35) Depressurize hydraulic power system (see Chapter 29). 
NOTE: The procedure in steps (36) and (37) check increased deicing 
rate circuitry for wing slot arees.  Deicing airflow is not used 
in test because fuselage nose ground pneumatic connector could 


not handle volume of air required. 


(36) Adjust temperature and cycle selector knobs of either airfoil deicing 
timer to any convenient rate. 
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Locate burndy block on right side of forward bulkhead in accessory 
compartment. 


Place airfoil deicing switch in chosen timer position. 


Connect 28-volt test light between nearest convenient ground stud and 
terminal corresponding to timer position as follows: . 


CAUTION: TEST AREA MUST BE FREE OF COMBUSTIBLE VAPORS BECAUSE FOLLOW- 
ING CHECKS COULD PROVIDE AN ARC. 


Qn burnJy block power should 


Timer 


Position Exist at terminal Not exist at terminal 


NOTE: The chosen timer motor car be stopped at any desired position by 
openinr the applicable deicing timer circuit breaker. The timer 
resumes che cycle when the circuit breaker is again closed. 


Close left and right grourà control relay circuit breakers. 
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h, Adjustment/Test Airfoil Deicing System Airflow 
A. Test Airfoil Deicing System Airflow 


(1) Place following controls in the positions indicated: 


Control Position 
Starter/ignition switches Off 
Pneumatic shutoff switches off 
Fire control handles Normal 
Windshield rain removal levers Off 
Engine anti-icing switch off 
Scoops anti-icing switch Off 
Airfoil deicing switch Off 
Cabin compressor switches Off 
Freon compressor switches Off 
Tail duct valve switch ` Normal 
shutoff switch 


| Pneumatic manifold crossfeeé Down and guarded 
NOTE: The wing slot doors may be either open or closed during the 
| following test procedures, but if they are closed they should 
be hydraulically loaded to avoid damage to the door seels. The 
position of the decors is controlled by the wing flap control 


lever (see steps 2 through 5). 


(2) Check that hydraulic system selector control lever is in general system 
(normal) position. 


(3) Connect hydraulic test stand to ground pressure end supply connections 
(see Chapter 29). 


(4) Pressurize hydraulic power system (see Chapter 29). 


CAUTION: BEFORE PRESSURIZING EYDRAULIC POWER SYSTEM, MAKE CERTAIN THAT 
LANDING GZAR CONTROL LEVER IS ІК THE DOWN POSITION AND TEAT 
LANDING GEAR GROUND LOCKPINS ARE INSTALLED. 
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Place wing flep handle in up detent. 


WARNING: BEFORE OPERATING FLAPS, МАКЕ CERTAIN THAT AREAS AROUND LEFT 
AND RIGHT FLAPS AND WING SLOTS ARE CLEAR OF PERSONNEL AND 
EQUIPMENT. 


Connect air pressure gage to test boss located on bottom of right rain 
removal duct next to low-pressure pneumatic manifold crossfeed shutoff 
valve. 


Connect pneumatic power ground source and pressurize airplane pneumetic 
manifold to 38 (32) psig at ambient temperature (see Chapter 36). 


NOTE: Manifold pressure should be maintained et 38 (32) psig at ambient 
temperature under all conditions of airflow. It is more conven- 
ient to monitor manifold pressure by this gage than by manifold 
pressure in flight compartment. 


Open airfcil deicing valves circuit breaker, located on heat, vent and 
ice protection (de bus) section of EPC circuit breeker panel. 


Disconnect and c2p electrical connector from No. 6 right deicing velve 
to reduce volume of air required for test. 


Close airfoil deicing valves circuit breaker. 


Place airfoil deicing switch in timer l position. Check by sound or 
feel for airflow at left and right wing tip bleeds. 


When airflow stabilizes, measure end record flow in colum 1 on flow 
chart (see Figure 503). 


Open airfoil deicing timer 1 circuit breaker, located оп ansat, vent and 
ice protection (ac bus) section of EPC circuit breaker panel. Timer 1 
si ould stop. 


Open landing gear warning and interlock circuit breaker, located on 
miscellaneous (de bus) section of circuit breaker panel. 


Open left and right ground control relay circuit breakers located on 
miscellaneous (de bus) section of EPC circuit breaker panel. 


WARNING: NORMAL ELECTRICAL POWER SUPPLY TO VARIOUS SYSTEMS IS INTER- 
RUPTED WHEN GROUND CONTROL CIRCUIT BREAKERS ARE OPENED. MAKE 
CERTAIN THAT SWITCHES AND CONTROLS OF AFFECTED SYSTEMS ARE IN 
CCRRECT POSITIONS TO PREVENT INADVERTENT OPERATION OR SHUTDOWN 
OF EQUIPMENT. 


Check timer window to determine which two deicing valves are selected. 
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Check that two indicated deicing valves ere open (except No. 6R in 
right wing). Check by sound or feel for airflow in area of correspond- 
ing deicing valve (see Figures 501 and 502). 


Measure and record airflow in colum 2 on flow chart (see Figure 503). 


Compute measurement for column 3 and compare with allowable range listed ' 
in colum 4 of flow chart. 


Close airfoil deicing timer 1 circuit breaker. When timer window 
indicates that deicing system is in next sequence, open circuit breaker. 


Check that two deicing valves that were open in step (17) are now closed, 
and that two deicing valves now indicated by timer window are open (with 
exception of No. 6R). Check by sound or feel for airflow in areas 
listed on deicing sequence chart and in Figure 502. 

Measure and record airflow in column 2 on flow chart. 


Compute measurement for colum 3 and compare with alloweble range listed 
in colum 4 of flow chart. 


Repeat steps (18 through 23) until flow has been measured and recorded 
for all timer positions. 


Check valves and connections corresponding to timer positions-7, 8 and 
8 by sound or feel for leakage at duct connections to wing leading eage 
slot lower doors. 


Check for leakage at seais between slot vanes and lower doors. 


NOTE: No leakage is permissible in the spanwise areas of seals.  Moder- 
ate leakage is permissible at door ends. - 


Check duct connections which correspond to timer positions 7, 8 and 
8 by listening or feeling for leakage at inner and center wing duct 
connectors. 


Open airfoil deicing valves circuit breaker. 
Connect electrical connector to No. 6R deicing valve. 
Close airfoil deicing valves circuit breaker. 


Close airflow deicing timer 1 circuit breaker and reopen when 6 appears 
in timer window. 


Check by sound or feel that No. 6R deicing valve is open. 


Check for leakage for 7 at seal between slot vane and lower door as 
applicable. 
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(34) Measure and record airflow in column 2 on flow chart. 


(35) Open airfoil deicing valves circuit breaker. 


Deicing Valve Allowable 
Measured Flow — Flow 
Deicing Flow Colum 2.less (1b/min) 
Velves (1b/min) Colum 1 (1b/min) Min. Max. 
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Check by sound or feel that No. 6R deicing valve is closed. 

Record remaining airflow. 

Compute measurement for column 3 by subtracting value in step (37) from 
step (34) and compare difference with allowable range listed in colum 4 
of flow chart. " 


Close airfoil deicing timer 1 circuit bresker. 


Push tail deice pushbutton. Record airflow. Airflow should be 137 to 
152 pounds per minute. 


Close left and right ground control relay circuit breakers located on 
miscellaneous (dc bus) section of EPC circuit breaker panel. 


Close airfoil deicing valves circuit breaker. 
Close landing geer warning and interlock circuit breakers. 
Place pneumatic crossfeed switch in down end guarded position. 


Depressurize pneumatic manifold and disconnect ground pneumatic source 
from fuselage nose ground pneumatic connector (see Chapter 36). 


Depressurize nydraulic pov^r system (see Chapter 29). 


Disconnect hydraulic test stand from ground pressure and supply connec- 
tions (see Chapter 29). 


5. Adjustment/Test Double-Wall Duct Connectors 


A. Test Connectors for Leakage 


(1) 
(2) 
(3) 
(h) 
(5) 
(6) 


(7) 
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Pressurize pneumatic manifold through ground pneumatic connection with a 
pressure of 28 (+2) psi ambient temperature (see Chapter 36). 


Place airfoil deicing switcn in either timer position. 


Check connectors for no leakage by feel and sound. 


Increase pressure to 38 (32) psi and hold for minimum of 2 minutes. 


Relieve pressure in deicing duct by placing airfoil deicing switch in off 
position. 


Check fail-safe indicator band of all flexible double-wall duct con- 
nectors for general condition and tripped indication. 


Depressurize pneumatic manifold and disconnect ground pneumatic source 
(see Chapter 36). 
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AIR FOIL - ADJUSTMENT /TEST | 


1. General 


ων wan 


airflow in pounds per minute with the established eilowable amount. 


2. Tools and Equipment Recuired 


NOTE: Equivalent substitutes may be used instead of the following listed 
items. 
_—_ MM 
Item Name Number Manufacturer Use 


————__.———————.—..————————————————  ——— 


A Air pressure gage Measure pressure 
(with range of in airplane pneu- 
0 to 60 psi and an matic manifold 


accuracy within 

40.6 psi end suitable 
for connection to 
test boss on right 
rain removal duct, 
located in fuselage 


| nose. ) 

| B Pneumatic power Furnish pneumatic 
| ground source power for deicing 
| (capable of main- valve airllow 

x taining 38 (41/9) psig tests 


| at a flow rate of 

| between 2 and 225 pounds 
` | per minute at ambient 

| temperature) 


C 28-volt test light Voltage tests 


ne M——— M — M À——— M — Hr —————À 
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3. Adjustment/Test Deicing System Functional 


A. Test Deicing System 


TE: The wing slot dcors must be closed during the following test 
procedures and must be hydraulically loaded to avoid damage to the 
door seals. The position of the door is controlled оу the wing 
flap control handle (see steps (2) through (5)). 


(1) Make certain that following flight compartment controls and switches 
are in positions indicated: 


Control Position 
| | Fire control nandles Normal 
| Windshield rajin removal levers off 
Engines anti-icing switches Off 
Scoops anti-icing switch ΣΡ 
Airfoil deicing switch Off 
Pneumatic manifold crossfeed shutoff switch Dovn and guarded 
Tail duct valve switch Norma. 
Cabin compressor svitches Off 
Freon compressor switches Off 
Pneumatic shutoff switches ΟΣΕ 
Starter ignition switches off 


(2) Check that hydraulic system selector control lever is in general system 
(normal) position (see Chapter 29). 


CAUTION: BEFORE PRESSURIZING HYDRAULIC POWER SYSTEM, МАКЕ CERTAIN 
THAT LANDING GEAR CONTROL LEVER IS IN DOWI POSITION AND 
THAT LANDING GEAR GROUND LOCKPLIS ARE INSTALLED, 


(5) Connect a nydraulic test stond to ground pressure and supply connections 
(see Chapter 29). 


(L) Pressurize hydraulic power system (see Chapter 20). 


(5) Place wing flap control handle in up detent. 
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с manifold 


(6) Open access door 2 (see Chapter 20) end pres bi 
8 ck valve. 


tisse 
ground source and is maintained st 22 (+2) psi at а terperature 
not to exceed 93.3°C (200°F). The air supplied te ground preu- 
matic connector must have а cleamess ecuivalent tc that 
obtained by using а 10-micron filter and must have a minimum. 
amount of entrained oil and water. 


NOTE: The pneumatic power reauired for the test i upolied from а 


(7) Pull out and turn airfoii deicing timer cycle selector mobs for timer 
1 and timer 2 tc normal cycle position. 


(8) Turn airfeil deicing timer cycle temperature knob for both timers to 


(9) Place airfoil deicing switch in timer 1 position. The timer operation 
should requre 23 to 31 seconds for a complete cycle. 


(10) Make certain that tail duct valve and cuter wing pneumatic duct shutoff 
valves are open, checking by sound or feel for airflow through left апа 
right horizontal stabilizer tip bleeds. (On airplanes 301 - 821, also 
check outer wing vent scoops). 


(1*) Place airfoil deicing switch in timer 2 positiza. Тһе results should be 
as Outlined in steps (9 and 10). 


(12) Place airfoil deicing switch in off position. Tail duct valve and 
outer wing pneumatic duct shutoff valves should close. Check by sound 
or feel that there is no airflow through areas listed in step (10). 


(13) Open airfoil deicing valves circuit breaker, located on heat, vent and 
ice protection (de bus) section of circuit breaker panel. 


(14) Open landing rear warning and interlock circuit breaker, located on 
miscellaneous (de bus) section o? EPC circuit breaker panel. 


(15) Connect jumper wire between terminals C2 and C3 of left air conditioning 
system ground control relay. 


(16) Disconnect and cap electrical co-nector from No. 1 (По. 7 on airplanes 
801 - 811) right deicing valve to reduce required airflow. 


(17) Close airfoil deicing valves circuit breaker. 


(18) Pull out and turn airfoil deicing timer cycle selector knob for timer 1 
to long cycle position. 


(19) Turn airfoil deicing timer 1 temperature knob to -5 degrees ram air 
temperature position. 
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(20) Place airfoil deicing switch in timer 1 position. Timer required fror 

4 minutes 21 seconds to 5 minutes, 54 seconds (2 minutes 53 seconds to 

3 minutes 54 seconds on airplanes 801 - 811) for complete cycle. Check 

by sound or feel that each deicing valve operates in prover sequence 

(see Figure 501 end 502), with exception of disconnected По. 1 or По. 7 

rignt valve, as applicable. 

NOTE: The wing slot door seals can be checked along wing span areas of 
seals when appropriate deicing valves are open. There should be 
no leakage in these areas, but leakage is acceptable at door 
ends. For closer monitoring of these cen tions, timer cycle cen 
be interrupted by opening airfoil deicing timer 1 circuit 
breaker. This ection stops the timer without affecting airflow 
to selected deicing valves; all interrupticns correspondingly 
lengthen total timer cycle period. 


(21) Repeat procedures or steps (18) through (20) for tirer 2, except door 
seal check. Results should be same as in step (20). 


(22) Place airfoil deicing switch in off position. 


(23) Open airfoil deicing valves circuit breaker. 


tà 


(24) Place pneumatic crossfeed switch in closed position. 
(25) Connect electrical connector to No. 1 or No. 7 right deicing valve, 


as applicable. 


(26) Place airfoil deicing switch in either timer position and operate timer 
to position 12 (position 6 on airplanes 801 - 811). 


(27) Close airfoil deicing velve circuit breaker. On airplanes 812 - 819, 
check that No. 1 right valve opens and then closes as timer operates 
through position 1. On airplanes 801 - 811, check thet No. 7 valve 
opens and then closes as timer operetes through position 7. 


(28) Place airfoil deicing switch in off position. 

(29) Place pneumatic crossfeed switch in down and guarded position. 

(30) Shut off ground air supply, and relieve pneumatic manifold pressure. 
NOTE: The procedure in steps (32) through (36) check increased deicing 

rate circuitry for wing slct areas. Deicing airflow is not used 


in test because fuselage nose ground pneumatic connector could 
not handle voluze of eir required. 


(31) Depressurize hydraulic power system (see Chapter 29). 
(32) Close lending geer warning and interlock circuit hreeker. 


(33) Adjust temperature end cycle selector Imobs of either airfoil deicing 
timer to алу convenient rate. ` 
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Valve 
Location 


Access 
Door 


Valve 
lumber 


Cuter Wing 


Outer Wing 


2 Center 
Horizontal Stabilizer ӨЗА 
3 Outer Wing 5194 
Outer Wing 519A 
h 


274 


Horizontal Stabilizer 


Outer Wing 51°С 
Cuter Wing 5100 


Inner Wing 520D 
Horizontal Stabilizer 64D 


Center Wing 522A 
Center Win 5224 


Inner Wing 
Horizontal Stebilizer 


520D 
64D 


Horizontal Stabilizer 64G 
* Inner Wing 520E 


Horizontal Stabilizer 
* Inner Wing 


Center Wing 5223 


* Inner Wing 


* Inner Wing 


* Applicable to airplanes 801 - 804 only. 
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PLAN VIEW 


NOTE: 


* THESE VALVES APPLICABLE 
TO AIRPLANES 801 THROUGH 


804 ONLY 
HA2-5285 
Airfoil Deicing System Valve Operating 
30-10-0 Seyuence -- Schematic 
CODE à y Figure 502 
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` EE! 


(34) Locate electrical terminal strip on right side of forward bulkhead in 
accessory compartment. 


osen timer vositicn. 


; 

H 
3 
9, 


(35) Place airfoil deicing switc 


tween nearest convenient ground stud and 


(36) Connect 28-уо15 t с 
о timer position as follows: 


о 
terminal corres 


'8 


CAUTION: TEST AREA MUST BE FREE OF COMBUSTIBLE VAPORS BECAUSE 
FOLIOWING CHECKS CC PROVIDE AN ARC. 


8. 


Timer . 
Position Exist at terminal Not exist at terminal 


NOTE: The chosen tirer motor can be stopped at any desired position 
by opening the applicable deicing timer circuit breaker. The 
timer resumes the cycle when the circuit breaker is again 
closed. 


(37) Place airfoil deicing switch in off position. 
(38) Open airfoil deicing valves circuit breaker. 
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Remove jumper installed on ground control relay between terminals C2 
and C3. 
Close airfoil deicing valves circuit breaker. 


Test tail duct valve and tail deicing system indicating light using 
procedures outlined in 30-10-2. 


+ Airfoil Deicing System 


A. Test Airfoil Deicing System firflow 


(1) 


(2) 
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Place following controls in the positions indicated: 
ο. ο.  ' ———e— M co. 


Control Position 


ААА IÉI.I£III"II£IA£IIAIIIIIA£IIIIIIIIIIIIIIIIIIIAIIIIIIAIIIIIAIII 


Starter/ignition switches Off 
Pneumatic shutoff switenes ofr 
Fire control handles Normal 
Windshield rain removal levers off 
Engine anti-icing switch Off 
Scoops enti-icing switen Off 
Airfoil Geicing switch off 
Cabin compressor switcres Off 
Freon compressor switches ofr 
Tail duct valve switch Normal 
Pneumatic manifold crossfeed . Down and 
shutoff switch guarded 


en € M —————— 


NOTE: “he wing slot doors may be eitn er open or closed during the 
following test procedures, but if they are closed they should be 
hydraulically loaded to avoid danese to the door seals. The 
position of the doors is controlled vy the wing flap control 
lever (see steps 2 through 5). 


Check that hydraulic system selector control lever is in general system 
(normal) position. 
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(10; 


31 
ж... 


(12) 


(13) 


(14) 
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Connect hydraulic test stand to ground pressure and supply connections 
(see Chapter 29). 


Pressurize hydraulic power system (see Chapter 29). 


CAUTION: BEFORE PRESSUPRIZING HYDRAULIC POWER SYSTEM, МАКЕ CERTATI 
THAT LANDI:G GEAR CONTROL LEVER IS ΤΙ THE DOWN POSITION 
AND THAT LANDING GEAR GROUND LOCKPIXS ARE TUSTALLED. 


Place wing flep hendle in up detent. 


WARNING: BEFORE OPERATING FLAPS, MAKE CERTATN THAT AREAS AROUND LEFT 
AND RIGHT FLAPS ANP WING SLOTS ARE CLEAR OF PERSONNEL AND 
EQUIPMENT. 


Connect air pressure gage to test boss located on bottom of right rain 
removal duct next to low-pressure pneumatic manifold crossfeed shutoff 
valve. 


Connect pneumatic power ground source and pressurize airplane pneumatic 
manifold to 38 (+1/2) psig at ambient temperature (see Chapter 36). 


NOTE: Мапіто1а pressure should be maintained at 33 (51/9) psig at 


ambient temper ature under all conditions c? airflow. t is more 
convenient to monitor menifold pressure by this gage than by 
menifold pressure in Might compartment. 


Open airfoil deicing valves circuit breaker, located on heat, vent and 
ice protection (ас Баз) section of EPC circuit breaker panel. 


Disconnect and enn alectriend connector from No. 1 right deicing valve 
(No. 7 VU a4 эр valve on airplanes 801 - 871) to reduce volume of 
nlr romi 3 os et, 

Close ni: 11 dete ан valves circuit breaker. 


Place stitcil Чеп switch in timer 1 position. Check by sound or 
feel for airflow nt left nnd right horizontal stabilizer tip bleeds. 
On airplanes 601 - 811, also check outer wing vent scoops. 


When airflow stabilizes, measure and record rlow in column 1 on appli- 
cable flow chart. 


Open airfoil deicing timer 1 circuit breaker, located on heat. vent and 
ice protection (ac bus) section of SPC circuit breaker panel. Timer 1 
should stop. 


Open landing gear warning and interlock circuit breaker, located on 
miscellaneous (de bus) section of the circuit breaker panel. 
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(15) Open the airroil deicing valves circuit breaker, located on the heat, 
vent and ice protection (ас bus) section of circuit breaker panel. 


(16) Locate left air conditioning system ground control relay. Connect a 
jumper wire between terminals C2 and C3. 


(17) Close airfoil deicing valves circuit breaker. 


18) Check timer window to determine which two deicing valves are selected. 


e 


(19) Check that two indicated deicing valves ere open (except No. 1R or No. 
TR as appliceble in right wing). Check by sound or feel for airflow in 
areas listed on deicing sequence chart (see Figure $01) end in Figure 
502. 


(20) Measure and record airflow in column 2 on applicable flow chart (see: 
Figure 503). 


(21) Compute measurement for colum 3 and compare with allowable range 
listed in colum Н of flow chart. 


(22) Close airfoil deicing timer 1 circuit breaker. When timer window 
indicates that deicing system is in next sequence, open circuit breaker. 


(23) Check that two deicing velves that were open in step (19) are now 


closed, and that two deicing valves now indicated by timer w ` ere 
open (with exception of No. 1R or No. 7R as applicable). Ch... oy sound 
or feel for airflow in areas listed on deicing sequence chart end in 
Figure 502. 


(2h) Measure and record airflow in colum 2 on flow chart. 


(25) Compute measurement for colum 3 end compare with allowable range 
listed in colum h of flow chert. 


(26) Repeat steps (20) through (25) until flow hes been measured and recorded 
for all timer positions. 


(27) Check valves end connections corresponding to timer positions 6, 7L end 
8 by cound or feel for leakage at duct connections to wing leading edge 
slot lower doors. 


(28) Check for leakage at seals between slot vanes end lover doors. 


NOTE: No leakage is permissible in the spanwise areas of seals. 
Moder > leakage is permissible et door ends. 


(29) Check duct connections which correspond to timer positio.s 6, Т and 8 
by listening or feeling for leakage at inner end center wing duct 
connectors (on airplanes 801 - 811, omit check on timer position 7). 


(30) Open airfoil deicing valves circuit breaker. 
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Deicing Valve Allowable 


Measured Measured Flow -- Flow 
Deicing Low Flow column 2 less (1b/min) 
Valves (1b/min) | (1b/min column 1 (1b/min) 


109.0 
i0h.0* 


—— e 
(125.0 )** (1353.0)*** | - 


33.“ 39.0 
10 35.0 41.0 
ш 116.01 134. Οἵ 


Test air: 


* Tail valves only. 
xx Plow limits applicable to airplanes equipped with wing leading edge fuel tanks. 
ж Flow limits applicable to аігріггеѕ not equipped with wing leading edge fuel 
tanks. 
+Flow limits applicable to airplanes 801 through 804. 
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Deicing Valve Allowable 
Measured Flow -- Flow 
Deicing Flow Flow column 2 less (1b/zin) 
Valves (25/гіһ) | (1b/min) | column 1 (lo/min) i 


s | ΠΕΙ 
° 
EN ΠΠ 


1R 
Test air: Terp. _ °F 
O.A.T. = °F 
Press. psi 
Flow Chart (Airplanes 812 - 822) 30-10-0 
Figure 505 (Sheet 2) CODE 4 
Aug 1/68 Page 513 


Printed om USA 


(31) 
(32) 


(33) 


(3%) 
(35) 


(36) 
(37) 


(38) 
(39) 


(40) 


(42) 
(42) 


(43) 
(hh) 
(45) 


(46) 
(47) 
(48) 


(49) 
(50) 
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Place the rneumatic crossfeed switch in closed position. 


iror е хісіс at left and right horizontal stabilizer 
2i ес 8С1 - 811, also check outer wing vent scoops. 


Remove caps and commect electrical conrector to По. 18 cr No. ТР 
deicing valve as applicable. 


a 


Close airfoil Geicing valves circuit breaker. 


Close airflow deicing timer 1 circuit breaker end reonen when 1R or 7R, 
as applicable, appears in timer window. 


Check by sound or feel that No. 1R or 7R deicing valve, as applicable, 
is open. 


Check for leakage for TR at seal between slot vane and lower door as 
applicabile. 


Measure end record airflow in colum 2 on flow chart. 
Open airfoil de.cing valves circuit breaker, 


Cnecx by sound or reel that Νο. 18 or ΤΚ deicing valve, es applicable, 
is closed. 


Record remaining airflow. 

Compute measurement fcr colum 3 by subtracting value in step (41) fron 
step (587 end compare difference with allowable rerge listed in colum 
h of flow chart. 

Place airfoil deicing switch in cff position 

Close airfoil deicing timer 1 circuit breexer 


Remove jumper wire connected between terminals C2 and C3 of air- 
conditioning ground control relay. 


Close airfoil deicing valves circuit breaker. 


Close landing gear warning and interlock circuit breakers. 


Depressurize pneumatic manifold and disconnect ground pneumatic source 
from fuselage nose ground pneunatic ссплес+ог. 


Place pneumatic crossfeed switch in down and guarded position. 


Check fail-safe indicator band of all flexible, double-wall duct 
connectors in tail deicing supply duct in pressurized area of fuselage. 
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(51) Check all deicing valve hose connections for general condition. 
(52) Depressurize hydraulic power system (see Chapter 29). 
(53) Disconnect hydraulic test stand from ground pressure end supply 
connections (see Chapter 29). 
5. Adjustment/Test Double-Wall Duct Connectors 
A. Test Connectors For Leakage 


(1) Pressurize pneumatic manifold through ground pneumatic connection with 
а pressure of 28 (£0.5) psi ambient temperature (see Chapter 36). 


(2) Place airfoil deicing switch in either timer position. 
(3) Check connector for no leakage by feel and sound. 
(+) Increase pressure to 38 (10.5) psi and hold for minimum of 2 mimies. 


(5) Relieve pressure in duct by placing airfoil deicing switch in с?” 
position. 


(6) Check connector fail-safe indicator band for general condition and 
tripped indication. 


(T) Depressurize pneumatic manifold and disconnect ground pneumatic source 
(see Chapter 36). 
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AIRFOIL - ADJUSTMENT /TEST 


1. General 
A. This test checks airflow from the deicing valves and compares the amount cf 
airflow in pounds per minute with the established allowable amount. 
2. Tools and Equipment Reauired 


NOTE: Equivalent substitutes may be used instead of the following listed 


items. 
Item Neme Number Manufacturer Use 
A Air pressure Measure pressure 
gage (with in airplane pneu- 


range or 0 to 
60 psi and an 
accuracy 
within +0.6 
psi and 
suitable for 
connection to 
test boss on 
right rein 
removal duct, 
located in 
fuselage 
nose) 


B Pneumatic 
power ground 
source (сара- 
ble of main- 
taining 38 


(£2) psig at a 


flow rate of 
between 2 and 


225 pounds per 


minute at 
ambient 
temperature) 


[e 28-volt test 
light 


matic manifold 


Furnish pneumatic 
power for deicins 
valve airflow 
tests 


Voltage tests 


Oct 15/68 
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3. Adjustment/Test Deicing System Functional 


A. Test Deicing System 


NOTE: The wing slot doors must be closed during the following test pro- 


(1) 


(2) 


(3) 
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cedures and must be hydraulically loaded to avoid damage to the door 
seals. The position of the door is controlled by the wing flep 
control handle (see steps 2 through 5). 


Make certain that following flight compartment controls and switches 
are in positions indicated: 


e X AX XY. <o Xi 1k|I III€I III IIII€I€IIII£€€TII€IÉ€I€ŠI€I€IIIIIS€IŠIIIÉ—IIII€,SSIIIAIIÉIIIZIAIIAIIIIIAIIIIIAIIIIAIIIIIIIAIIAIIIAIIAIIIIAIIAIIIIIAIIAII 


Control Position 
Fire control handles Normal 
Windshield rain removal levers off 
Engines anti-icing switches Off 
Scoops anti-icing switch off 
Airfoil deicing switch | Off 
Pneumatic manifold crossfeed Down anu guarded 


shutoff switch 


Tail duct valve switch Normal 
Cabin compressor switches orf 
Freon compressor switches Off 
Pneumatic shutoff switches off 
Starter/ignition switches off 


ES SS ec ID IIIa: 


Check thet hydraulic system selector control lever is in general system 
(normal) position (see Chapter 29). 


CAUTION: BEFORE PRESSURIZING EYDRAULIC POWER SYSTEM, MAKE CERTAIN THAT 
LANDING GEAR CONTROL IEVER IS IN DOWN POSITION AND THAT LAND- 
ING GEAR GROUND LCCKP14S ARE INSTALLED. 


Connect a hydraulic test stand to ground pressure and supply connections 
(see Chapter 29). 
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Pressurize hydraulic power system (see Chapter 29). 
Place wing flap control handle in up detent. 
Pressurize pneumatic manifold through pneumatic ground connector. 


NOTE: The pneumatic power required for the test is supplied from a 
ground source and is maintained at 38 (+2) psi at a temperature 
not to exceed 93.3°C (200°F). Тһе air supplied to ground pneu- 
matic connector must have a cleanness equivalent to that obtained 
by using a 10-micron filter and must have a minimum amount of 
entrained oil and water. 


Pull out and turn airfoil deicing timer cycle selector knobs for timer 1 
and timer 2 to normal cycle position. 


Turn airfoil deicing timer cycle temperature knob fcr both timers to 
test position. 


Place airfoil deicing switch in timer 1 position. Timer operation 
should require 23 to 31 seconds for complete cycle. 


Make certain that tail duct valve is closed and outer wing pneumatic duct 
shutoff valves are open. 


Plece airfoil deicing switch in timer 2 position. Results should be as 
outlined in steps (9 and 10). 


Place airfoil deicing switch in off position. Outer wing pneumatic duct 
shutoff valves should close. Check by sound or feel that there is no 
airflow. 


Open airfoil deicing valves circuit breaker, iocated on heat, vent and 
ice protection (dc bus) section of circuit breaker panel. 


Open left and right ground control relay circuit breakers located cn 
miscellaneous (dc bus) section of EPC circuit breaker panel. 


WARNING: NORMAL ELECTRICAL POWER SUPPLY TO VARIOUS SYSTEMS IS INTER- 
RUPTED WHEN GROUND CONTROL CIRCUIT BREAKERS ARE OPENED. MAKE 
CERTAIN THAT SWITCHES AND CONTROLS OF AFFECTED SYSTEMS ARE IN 
CORRECT POSITIONS TO PREVENT INADVERTENT OPERATION OR SEU"DOVN 
OF EQUIPMENT. 


Disconnect end cap electrical connecter from No. 6 right deicing valve 
(to reduce required airflow). 


Close airfoil deicing valves circuit breaker. 


Pull out and turn airfoil deicing timer cycle selector knob for timer 1 
to long cycle position. 
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(18) Turn airfoil deicing timer 1 temperature knob to -59 ram air temperature 
position. 


(19) Place airfoil deicing switch in timer 1 position. Timer requires from 
4 minutes 21 seconds to 5 minutes 54 seconds for complete cycle. Check 
by sound or feel thet each Geicing valve operates in proper sequence 
(see Figures 501 and 502), with exception of disconnected No. 6 right 
valve. 


NOTE: The wing 51οῦ door 56815 can be checked along wing span areas of 
seals when appropriate deicing valves are open. There should be 
no leakage in these areas, but leakage is acceptable at door ends. 
For closer monitoring of these conditions, timer cycle can be 
interrupted by opening вігіоі1 deicing timer 1 circuit breaker. 
This action stops the tirer without affecting airflow to selected 
deicing valves; all interruptions correspondingly lengthen total 
timer cycle period. 


(20) Repeat procedures or steps (17 through 19) for timer 2 except door seal 
check. Results should be same as in step (19). 


(22) Place airfoil deicing switch in timer 1 position. 
(22) Make certain tail duct valve switch is in normal position. 
(23) Press tail deice pushbutton switch. Check following: 


(a) Tail duct valve should open and air should slow te horizontal 
stabilizer for 150 (+15) seconds. 


(o) Time will stop and there should be no air flow to wing leading edge 
during cycle period. ` 


NCTE: If pushbutton is reactuated during any part of a preceding 
cycle, a new cycle will begin. The tail deice system warning 
light will come cn momentarily during initial opening of teil 
auct valve. 

(2h) Place airfoil deice switch in timer 2 position. 
(25) Repeat steps (22 and 23). 


(26) Place and hold timer override switch in tiner override position. 


(27) Tail “act valve should open and air sheuld flow to horizontal stabilizer 
until switch is released. 


(28) Return timer оуеггісзе switch to normal posit“ 20. 


(29) Place airfoil deicing switch in off position. 
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Valve Access 
Location Door 


Valve 
Number 


Center 


Outer Wing 
Outer Wing 


Center Wing 


Outer Wing 


Outer Wing 519C 
Outer Wing 518A 
Outer Wing 518A 


522A 
522A 


Center Wing 
Center Wing 


Inner Wing 
Inner Wing 


Airfoil Deicing System Valve Location 
Figure 501 


(30) Open airfoil deicing valves circuit breaker. 
(31) Place pneumatic crossfeed switch in closed position. 
(32) Connect electrical connector to No. 6 right deicing valve. 


(33) Place airfoil deicing switch in either timer position and ^perate timer 
to position 5. 


(3%) Close airfoil deicing valve circuit breaker. Check that No. 6 right 
valve opens and then closes as timer operates through position 6. 


(35) Place airfoil deicing switch in off position. 
(36) Place pneumatic crossfeed switch in down and guarded position. 


(37) Shut off ground air supply, and relieve pneumatic manifold pressure. 
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Depressurize hydraulic power system (see Chapter 29). 

NOTE: The procedure in steps (39 and 10) check increased deicing rate 
circuitry for wing slot areas. Deicing airflow is not used in 
test because fuselage nose ground pneumatic connector could not 
handle volume of air required. 


Adjust temperature and cycle selector knobs of either airfoil deicing 
timer to any convenient rate. 


Locate burndy block on right side of forward bulkhead in accessory 
compartment. 


Place airfoil deicing switch in chosen timer position. 


Connect 28-volt test light between nearest convenient ground stud and 
terminal corresponding to timer position as follows: 


CAUTION: TEST AREA MUST BE FREE OF COMBUSTIBLE VAPORS BECAUSE FOLLOW- 
ING CHECKS COULD PROVIDE AN ARC. 


On burndy block power should 


Timer 
Position Exist at terminal Not exist at terminal 
6 - - 
2 50 19 
3 50 58Х 
h 51 - 
5 - - 
8 _ _ 
1 _ - 
8 - - 
9 - - 
10 50 19, 58x 
11 50 49, 58Х 
12 51 58А 


NOTE: The chosen timer motor сап be stopped at any desired position by 
opening the applicable deicing timer circuit breaker. The timer 
resumes the cycle when the circuit breaker is again closed. 
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LOOKING DOWN 
PLAN VIEW 


НА2-2721 
Airfoil Deicing System Valve Operating 
Sequence -- Schematic 30-10-0 
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h. Adjustment/Test Airfoil Deicing System Airflow 


A. Test Airfoil Deicing System Airflow 


(2) 


(2) 


(3) 


(h) 
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Place following controls in the positions indicated: 


Control Position 
Starter/ignition switches Off 
Pneumetic shutoff switches Off 
Fire controi handles Normal 
Windshield rain removal levers oft 
Engine anti-icing switch off 
Scoops anti-icing switch off 
Airfoil deicing switch Off 
Cabin compressor switches off 
Freon compressor switches Off 
Tail duct valve switch Normal 
Pneumatic manifold crossfeed Down and guarded 


shutoff switch 


NOTE: 


The wing slot doors may be either open or closed during the 
following test procedures, but if they are closed they should 
be hydraulically loaded to avoid damage to the door seals. The 
position of the doors is controlled by the virg flap control 
lever (see steps 2 through 5). 


Check that hydraulic system selectcr control lever is in generel systen 
(normal) position. 


Connect hydraulic test stand to ground pressure and supply connections 
(see Chapter 29). 


Pressurize hydraulic power system (see Chapter 29). 


CAUTION: BEFORE PRESSURIZING HYDRAULIC POWER SYSTEM, MAKE CERTAIN THAT 


LANDING GEAR CONTROL LEVER IS IN THE DOWN POSITION AND THAT 
LANDING GEAR GROUND LOCKPINS ARE INSTALLED. 
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Place wing flap handle in up detent. 


WARNING: BEFORE OPERATING FLAPS, MAXE CERTAIN THAT AREAS AROUND LEFT 
AND RIGHT FLAPS AND WING SLOTS ARE CLEAR OF PERSONNEL AND 
EQUIPMENT. 


Connect air pressure gage to test boss located on bottom of right rain 
removal duct next to low-pressure pneumatic menifold crossfeed shutoff 
valve. 


Connect pneumatic power ground source and pressurize airplane pneumatic 
manifold to 38 (+2) psig et ambient temperature (see Chapter 36). 


NOTE: Manifold pressure should be maintained et 38 (+2) psig at ambient 
temperature under 811 conditions of airflow. It is more conven- 
ient to monitor manifold pressure by this gage than by manifold 
pressure in flight compartment. 


Open airfoil deicing valves cir.it breaker, located on heat, vent and 
ice protection (de bus) section of EPC circuit breaker panel. 


Disconnect and cap electrical connector from No. 6 right deicing valve 
to reduce volume of air required for test. 


Close airfoil deicing valves circuit breaker. 


Plece airfoil deicing switch in timer 1 position. Check by sound or 
feel for airflow at left and right wing tip bleeds. 


When airflow stabilizes, measure and recoré flow in column 1 or flow 
chart (see Figure 503). 


Open airfoil deicing timer 1 circuit breeker, located on heat, vent and 
ice protection (ac bus) section of EPC circuit breeker panel. Timer 1 
should stop. 


Open landing gear warning ané interlock circuit breaker, located on 
miscellaneous (dc bus) section of circuit breaker panel. 


Open left and right ground control relay circuit breakers located сл 
miscellaneous (de bus) section of EPC circuit breake- panel. 


WARNING: NORMAL ELECTRICAL POWER SUPPLY TO VARIOUS SYSTEMS IS INTER- 
RUPTED WHEN GROUND CONTROL CIRCUIT BREAKERS ARE OPENED. MAKE 
CERTAIN THAT SWITCHES AND CONTROLS OF AFFECTED SYSTEMS ARE IN 
CORRECT POSITIONS TO PREVENT INADVERTENT OPERATION OR SHUTDOWN 
OF EQUIPMENT. 


(16) Check timer window to determine which two deicing valves are selected. 
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(17) Check that two indicated deicing valves are open (except No. ÓR in 
right wing). Check by sound or feel for eirflow in area of correspond- 
ing deicing valve (see Figures 501 end 502). 

(18) Measure and record eirflow in column 2 on flow chart (see Figure 503). 


(29) Compute measurement for column 3 and compare with ellowable range listed 
in column 4 of flow chart. 


(20) Close airfoil deicing timer 1 circuit breaker. When timer window 
indicates that deicing system is in next sequence, open circuit breaker. 


(21) Check that two deicing valves thet were open in step (17) ere now closed, 
and that two deicing valves now indicated oy timer window are open (with 
-exception of No. 6). Check by sound or feel for airflow in areas 
listed on deicing sequence chart and in Figure 502. 

(22) Measure and record airflow in column 2 on flow chart. 


(23) Compute measurement for column 3 and compare with allowable range listed 
in column 4 of flow chart. 


(2h) Repeat steps (18 through 23) until flow has been measured and recorded 
for all timer positions. 


(25) Check valves and connections corresponding to tirer positions 7 and 
8 by sound or feel for leakege at duct connections to wing lezding edge 
slot lower doors. 


(26) Check for leakege at seals between slot vanes and lower doors. 


NOTE: No leakage is permissible in the spanwise areas of seals. Мой- 
erate leakage is permissible at door ends. 


(27) Check duct connections which correspond to timer positions 7 and 
8 by listening or feeling for leakage at inner and center wind duct 
connectors. 

(28) Open airfoil deicing valves circuit breaker. 

(29) Connect electrical connector to No. 6 deicing valve. 


(30) Close airfoil deicing valves circuit breaker. 


(31) Close airflow deicing timer 1 circuit breaker and reopen when 6 appears 
in timer window. 


(32) Check by sound or feel that No. 6 deicing valve is open. 


(33) Check for leakage for T at seal between slot vane and lower door as 
applicable. 
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(34) Measure and record airflow in column 2 on flow chart. 


(35) Open airfoil deicing valves circuit breaker. 


ee > ΟΙ 


Deicing Valve Allowable 
Measured Measured Flow -- Flow 
Deicing Flow Flow Column 2 less (1b/nin) 
Valves (1b/min) (1b/min) Column 1 (1b/min) Min. Max. 


O.A.T. = °p Test air: Temp. ор | 
Press. psi 
Flow Chart 
Figure 503 
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(36) Check by sound or feel that No. 6 deicing valve is closed. 

(37) Record remaining airflow. 

(38) Compute measurement for column 3 by subtracting value in step (37) fron 
step (34) and compare difference with allowable range listed in column ἃ 
of flow chart. 


(39) Close airfoil deicing timer 1 circuit breaker. 


(40) Push tail deice pushbutton. Record airflow. Airflow should be 137 to 
152 pounds per minute. 


(41) Close left and right ground control reley circuit breakers located on 
miscellaneous (de bus) section of EPC circuit breaker panel. 


(42) Close airfoil deicing valves circuit breaker. 
(43) Close landing gear werning end interlock circuit breakers. 
(44) Place pneumatic crossfeed switch in down and guarded position. 


(45) Depressurize pneumatic manifold and disconnect ground pneumatic source 
from fuselage nose ground pneumetic connector (see Chapter 36). 


(46) Depressurize hydraulic power system (see Chapter 29). 


(47) Disconnect hydraulic test stand from ground pressure and supply connec- 
tions (see Chapter 29). | 


5. Adjustment/Test Double-Wall Duct Connectors 


A. Test Connectors for Leakage 


(1) Pressurize pneumatic manifold thrcugh ground pneumatic connection with 8 
pressure of 28 (£2) psi embient temperature (see Chapter 36). 


(2) Place airfoil deicing switch in either timer position. 
(3) Check connectors for no leakage by feel and sound. 
(4) Increase pressure to 38 (+2) psi and hold for minimum of 2 minutes. 


(5) Relieve pressure in deicing duct by placing airfoil deicing switch in 
off position. 


(6) Check fail-safe indicator bend of all flexible double-wall duct con- 
nectors for general condition and tripped indication. 


(1) Depressurize pneumatic manifold and disconnect ground preumatic source 
(see Chapter 36). 
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OUTER WING PNEUMATIC DUCT SHUTOFF VALVES - MAINTENANCE PRACTICES 


1. General 
А. The outer wing pneumetic duct shutoff valves are located at the junction 
of the low-pressure pneumatic manifold and the outer wing pneumatic duct. 
Access to the shutoff valves is through wing access door 512A. 


В. The removal and installation procedures for both pneumatic duct shutoff 
valves are identical. 


2. Tools and Equipment Required 


А. DC-200 Dow Corning silicone lubricant (100,000 centistokes viscosity) or 
equivalent is used to lubricate rubber seal. 


3. Removal/Installation Outer Wing Pneumatic Duct Shutoff Valve 
A. Remove Shutoff Valve 
(1) Open outer wing pneumatic duct valves circuit breaker, located on 


heat, vent, and ice protection de bus section of EPC circuit breaker 
panel. 


WARNING: ТАС AND SAFETY CIRCUIT BREAKER (SEE CHAPTER 20). 


(2) Disconnect and cap electrical connector from outer wing pneumatic 
duct shutoff velve. 


(3) Loosen clamp connecting shutoff valve to pneumatic manifold. 


(4) Remove split clamp connecting shutoff valve to outer wing pneumatic 
duct. 


(5) Remove and discard old seal. 
(6) Remove valve. 


CAUTION: PROTECT OPEN PORTS AND LINES WITH PLASTIC CAPS. KEEP 
CAPS IN CLEAN CONTAINER WHEN NOT IN USE 


B. Install Shutoff Valve 


(1) Make certain that outer wing pneumatic duct valves circuit breaker, 
located on heat, vent, and ice protection section of EPC circuit 
breaker panel, is open. 


(2) Position preumatic duct shutoff valve between pneumatic manifold 
and outer wing pneumatic duct. 
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SHUTOFF VALVE 


CLAMP HALF 


TO DEICING DUCT view A 


НА2-1712С 


Outer Wing Pneumatic Duct Shutoff Valve -- 
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Tighten clamp et pneumatic manifold to torque of 45 (+5) inch-pounds. 


Lubricate new seal with silicone lubricant, DC-200 or equivalent, and 
install on outlet side of duct. 


Install split clamp. Tighten clemp nut to torque of 50 to ΤΟ inch- 
pounds. 


NOTE: Total gap between both coupling halves must not exceed 
" 1/32 inch after tightening. 


Connect electrical connector to shutoff valve. 


Close outer wing pneumatic duct valves circuit breeker. 


h. Adjustment/Test Outer Wing Pneumatic Duct Shutoff Valve 


A. Test Shutoff Valve 


(1) 


Aug 1/68 


Place following flight compartment controls and switches in positions 
indicated. 


Control Position 


Ф νο ο ο ο .'......--..---νν 


Fire control handles Normal 
Windshield rain removal levers Off 
Engines anti-icing switches Off 
Scoops anti-icing switch Off 
Airfoil deicing switch Off 
Pneumatic manifold crossfeed shutoff switch Down and guerded 
Teil duct valve switch Normal 
Cabin compressor switches off 
Freon compressor switches off 
Pneumatic shutoff switches Off 
Sterter/ignition switches Off 


нт I ФФ 


Connect pneumatic ground source and pressurize pneumatic manifold (see 
Chapter 36). 
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Place scoops anti-icing switch in anti-ice position. 


Check for an audible airflow at applicable outer wing ventilation inlet 
scoop. 


NOTE: Anti-icing airfiow through the double-wall structure of the 
outer wing ventilation inlet scoop indicates that the outer wing 
pneumatic duct shutoff valve is open. 


Test latching feature of valve by opening outer wing pneumatic duct 
valves circuit breaker. Airflow should continue, indicating that valve 
is still open. 


Close outer wing pneumatic duct valves circuit breeker. Airflow should 
continue. 


Place scoops anti-icing switch in off position. Airflow should stop. 


Depressurize pneumatic manifold and disconnect ground pneumatic source. 
(See Chapter 36.) 
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OUTER WING PNEUMATIC DUCT SHUTOFF VALVES - MAINTENANCE PRACTICES 
a τ ee АБЧ 


1. General 
A. The outer wing pneumatic duct shutoff valves are located at the junction 
of the low-pressure pneumatic manifold end the outer wing pneumatic duct. 
Access to the shutoff valves is through wing access door 520A. 
B. The removal and installation procedures for both pneumatic duct shutoff 
valves are identical. 
2. Tools and Equipment Reauired 
2-20 ὔ ἼὔὭἳ ——— Аы Ды 
А. DC-200 Dow Corning silicone lubricant (100,000 centistokes viscosity) or 
equivalent is used to lubricate rubber seal. 
3. Removal/installetion Outer Wing Pneumatic Duct Shutoff Valve 
eee 2429 9nuwvcoii Valve 
А. Remove Shutoff Valve _, 


(1) Open outer wing pneumatic cuct valves circuit breaker, locateë on heat, 
vent, and ice protection de bus section of EPC circuit breaker panel. 


WARNING: ТАС ANL SAFETY CIRCUIT BREAKER (SEE CHAPTER 20). 


(2) Disconnect and cap electrical connector from outer wing pneumatic duct 
shutoff valve. 


(3) Loosen clamp connecting shutoff valve to pneumatic manifol^. 
(h) Remove split clamp connectiug shutoff valve to outer wing pneumatic duct. 
(5) Remove and discard old seal. 

(6) Remove valve. 


CAUTION: PROTECT OPEN PORTS AND LINES WITH PLASTIC CAPS. KEEP CAPS 
IN CLEAN CONTAINER WHEN NOT IN USE. 


B. Install Shutoff Valve 


(1) Make certain that outer wing pneumatic duct valves circuit breaker, 
located on heat, vent, and ice protection section of EPC circuit breaker 
panel, is op:n. 


(2) Position pneumatic duct shutoff valve betveen pneumatic manifold and 
outer wing pneumatic duct. 


(3) Tighten clamp et pneumatic manifold to torque of 45 (+5) inch-pounds. 
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Outer Wing Pneumatic Duct Shutoff Valve -- 
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(4) Lubricate new seal with silicone lubricant, DC-200 or equivalent, and 
install on outlet side of duct. 


(5) Install split clamp. Tighten clamp nut to torque of 50 to 70 
inch-pounds. 


NOTE: Total gap between both coupling halves must not exceed 1/32 
inch after tightening. 


(6) Connect electrical connector to shutoff valve. 


(7) Close outer wing pneumatic duct valves circuit breaker. 


h. Adjustment/Test Outer Wing Pneumatic Duct Shutoff Velve 
— ne en τε 9559955 NERVE 
A. Test Shutoff Valve 


(1) Place following flight compertment controls and switches in positions 


indicated. 

eee 
Control Position 

Fire control handles Normal 

Windshield rain removal levers Off 

Engines anti-icing switches Off 

Scoops anti-icing switch Off 

Airfoil deicing switch Off 


Pneumatic manifold crossfeed shutoff switch 


Down and guarded 


Tail duct valve switch Normal 
Cabin compressor switches Off 
Freon compressor switches Off 
Pneumatic shutoff switches Off 
Starter/ignition switches Off 


(2) Connect pneumatic ground source and pressurize pneumatic manifold (see 
Chapter 36). 


(3) Place scoops anti-icing switch in anti-ice position. 
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Check for an audible airflow at &pplicabie outer wing ventilation inlet 
scoop. 


NOTE: Anti-icing airflow through the double-wall structure of the outer 
wing ventilation inlet scoop indicates that the outer wing pneu- 
matic uct shutoff valve is open. 


Test latching feature of valve by opening outer wing pneumatic duct 
valves circuit breaker. Airflow should continue, indicating that vaive 
is still open. 


Close outer wing pneumatic duct valves circuit breaker. Airflow should 
continue. 


Place scoops anti-icing switch in off position. Airflow should stop. 


Depressurize pneumatic manifold and disconnect ground pneumatic source 
(See Chanter 36.) 
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TAIL DUCT VALVE - MATTTENANCE PRACTICES 


1. Generel 


A. The teil duct valve is instelled in the forward end of the tail duct at 
the junction of the wing and fuselege sections of the pneumatic meni- 
fold. The valve, located at the eft end of the left tunnel area, is 
accessible through access door No. 13. 


2. Removal/Installetion Tail Duct Valves 


A. Remove Tail Duct Velve 


(2) 


(2) 
(3) 
(4) 
(5) 
(6) 


(7) 


Open empennage deicing and warning circuit breaker, located on heat, 
vent and ice protection section of EPC circuit breaker panei. 


WARNING: TAG AND SAFETY CIRCUIT BREAKER (SEE CHAPTER 20). 
Disconnect and cap electrical connector from tail duct valve. 
Disconnect support roc attached to valve. 

Disconnect and cap sense line from valve. 

Disconnect and сар actuating air overboard vent line from valve. 


Loosen flexible duct connector that attaches outlet end of valve to 
tail duct. 


Remove attaching bolts that connect inlet end of valve to tail duct 
and remove valve. Discard gssket. 


CAUTION: COVER ALL OPEN PORTS AND LINES TO PREVENT ENTRANCE OF 
FOREIGN MATERIAL. 


B. Install Tail Duct Valve 


(1) 


(2) 
(3) 
(1) 


(5) 


Jan 1/67 


Make certain that empennage Geicing and warning circuit breaker 
located on heat, vent, and ice protection section cf EFC circuit 
breaker panel is oper. 


Place new gasket on inlet end of tail duct valve. 
Position valve on tail duct and install atteching bolts. 


Tighten V-band connector at outlet end of valve to torgue of 
5 (+5) inch-pounds. 


Connect actuating air overboard vent line to valve. 
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(6) Connect sense line to valve, 
(7) Connect support rod to velve. 
(8) Connect electrical connector to valve. 


(9) Close empennage deicing end werning circuit breaker. 


3. Adjustment/Test Tail Duct Velve 
A. Test Teil Duct Velve 


(1) Place following flight compartment controls in positions 


indicated. 

eee 
Control Position 

Fire control handles Normal 

Windshield rain removal levers Off 

Engines anti-icing switches Off 

Scoops anti-icing switch Off 

Airfoil deicing switch Orf 

Pneumatic manifold crossfeed shutoff Down and guarded 

switch 

Tail duct valve swite Normal 

Cabin compressor switches rf 

Freon compressor switches Off 

Pneuma'ic shutoff switches Off 

Starter ignition switches Off 


——————— ———— M  — — M Ó——— M M Ui 


(2) Connect pneumatic ground source and pressurize pneumatic manifold 
(see Chapter 26). 
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(5) Open left ground control relay circuit breaker located on miscellaneous 
dc bus section of EPC circuit breaker panel. 


WAPNING: NORMAL ELECTRICAL POWER SUPPLY TO VARIOUS SYSTEXS 15 
ПІТЕРРІРТЕ) WHEN GROUND CONTROL CIRCUIT BREAXERS ARE 
OPENED. MAKE CERTAXH THAT SWITCHES AND CONTROLS OF 
AFFECTED SYSTEMS ARE ІП CORRECT POSITIONS TO PREVENT 
INADVERTENT OPERATION OR SHUTDOWN OF EQUIFLENT. 


(4) Make certain that tail duct valve switch is in normal position. 

(5) Place airfoil deicing switch in No. 1 or No. 2 timer position. Tail 
deicing indicating light should come on due to relatively cool air 
surging through opened valve. 

NOTE: Tail deicing indicating light may stay on for more than one 
cycle, but will go off when tail deicing system reaches 
normal operating temperature. 

(5) Check by sound and feel for leaks in tail duct valve. 

(7) Place airfoil deicing switch in off position. 


(8) Close left ground control relay circuit breaker. 


(9) Depressurize pneumatic maniroid and disconnect pneumatic ground 
source (see Chapter 36). 
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1. General 
А. The tail duct valve is instelled in tne forward епс of the teil duct et 
the junction of the wing and fuselage sections of the pnewnatic manifcold. 
Ine valve, located at tne eft end of the left tunnel area, is accessible 
through access door No. 13. 
2. Removal/Instellation Tail Duct Valves 


A. Remove Teil Duct Valve 


(2) Open empennage deicing and warning circuit breaker, located on heat, 
vent and ice protection section of EPC circuit breaker panel. 


WARNING: TAG AND SAFETY CIRCUIT BREAMER (SEE CHAPTER 20). 
(2) Disconnect and cap electrical connector from tail duct valve. 
(3) Disconnect support rod attached to valve. 
(4) Disconnect and cap sen: line from valve. 


(5) Disconnect and cep actuating air overboard vent line from valve. 


(6) Loosen flexible Guct connector that attaches outlet end of valve to 
tail duct. 


(7) Remove attaching bolts that connect inlet end of valve to tail duct 
and remove valve. Discard gasket. 


CAUTION: COVER ALL OPEN PORTS AND LINES TO PREVENT ENTRANCE OF 
FOREIGN MATERIAL. 


B. Install Tail Duct Valve 
(1) Меке certain that empennage deicing and warning circuit breaker 
located on heat, vent, and ic: protection section of EPC circuit 
breaker panel is open. 
(2) Place new gasket on inlet end of teil duct valve. 


osition valve on tail duct and inst attaching bolts. 
3) Positi 1 il duct and install attaching bol 


(4) Tighten V-band connector at outlet end of valve to torque of 
45 (45) inch-pounds. 


(5) Connect actuating air overboard vent line to valve. 
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(6) Connect sense line to valve. 
(7) Connect support rod to valve. 


(5) Connect electrical connector to valve. 


(9) Close empennage deicing and warning circuit breaker. 


3. Adjustment/Test Tail Duct Valve 
A. Test Tail Duct Valve 


(1) Place following flight compartment controls in positions indicated. 


Control Position 
Fire control handles Normal 
Windshield rain removal levers Off 
Engines anti-icing switches . Off 
Scoops anti-icing switch Off 
Airfoil deicing .  .ch ff 


Pneumatic manifold crossfeed shutoff 


switch Down and guarded 
Tail duct valve switch Normal 

Cabin compressor switches Off 

Freon comoressor switches Off 

Fneumatic shutoff switches off 
Starter/ignition switches Off 


(2) Connect pneumatic ground source and pressurize pneumatic manifold 
(see Chapter 36). 
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Open right ground control relay circuit breaker located on miscellaneous 
section of EPC circuit breaker panel. 


WARNING: NORMAL ELECTRICAL POWER SUPPLY TO VARIOUS SYSTEMS TS 
INTERRUPTED WHEN GROUND CONTROL CIRCUIT BREAKERS ARE 
OPENED. МАКЫ CERTAIN THAT SWITCHES AND CONTROLS OF 
AFFECTED SYSTEMS ARE IN CORRECT POSITIONS TO PREVENT 
INADVERTENT OPERATION OR SHUTDOWN OF EQUIPMENT, 


Make certain that tail duct valve switch is in normal position. 

Place airfoil deicing switch in No. 1 or No. 2 timer position. 

Depress tail deice pushbutton. Tail deicing indicating lizht shouid 

come on until downstream duct pressure increases to normal differential 

pressure. 

NOTE: Depressing the tail deice pushbutton initiates a 156 second 
cycle. If the pushbutton is reactuated during any part of the 
preceding cycle a new 150 second cycle begins. 

Check by sound anë feel for leeks in tail duct valve. 

Place airfoil deicing switch ir off position. 


Close right ground control reley circuit breaker. 


Depressuri-e pneumatic manifold and disconnect pneumatic ground source 
(see Chapter 36). 
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TAIL DUCT VALVE - MAINTE! E PRACTICES 


1. Generel 


b 


A. The tail duct valve is installed in the forward end of the tail duct at 

the junction of the wing and fuselage sections of the pneumatic manifold. 
The valve, located at the aft end of the left tunnel area, is accessible 
through access door No. 13. 

2. Removal/Installetion Tail Duct Valves 


A. Remove Tail Duct Valve 


(1) Open empennage deicing and warning circuit breaker, located on heat, 
vent and ice protection section of EPC circuit breaker penel. 


VARNING: TAG AND SAFETY CIRCUIT BREAKER (SEE CHAPTER 20). 


(2) Disconnect and cap electrical connector from tail duct valve. 
(3) Disconnect support roa attached to valve. 

(4) Disconnect and cap sense line from valve. 

(5) Disconnect and cap actuating gir overboard vent line from valve. 


(6) Loosen flexible duct connector thet attaches outlet end of valve to 
tail duct. 


(T) Remove attaching bolts that ccznect inlet end of valve to tail duct 
nd remove vaive. Discard gasket. 


CAUTION: COVER ALL OPEN PORTS AD LINES TO PREVENT ENTRANCE OF 
FOREIGN MATERIAL. 


B. Install Tail Duct Valve 


(1) Make certain thit empennage deicing and warning circuit breaker 
located on heat, vent, and ice protection section of ЕРС circuit 
breaker panel is open. 


(2) Place new gasket on inlet end cf tail duct valve. 


- 


(3) Position valve on teil duct and install attaching bolts. 


(1) Tighten V-band connector at outlet end of valve to torque of 
45 (45) inch-pounds. 


(5) Connect actuating air overbxard vent line to valve. 
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Connect sense line to valve. 
Connect support rod to vaive. 
Connect electrical connector to valve. 


Close empennage deicing and warning circuit breaker. 


3. Adjustment/Test Tail Duct Valve 
un —————————————— BÓ !—À] J€]Ó —KÓ 'ÜOÁ(€ tá ÓÀ— trí IíÓÁÓÓMÀÀÓÓ— 


A. Test Tail Duct Valve 


(2) 


(3) 


Jul 1/69 


Piace following flight compartment controls in positions indicated. 


Control Position 
Fire control handles Normal 
Windshield rain removal levers Off 
Engines anti-icing switches Off 
Scoops anti-icing switch Off 
Airfoil deicing switch Oif 


Pneumatic mar; Cold crossfeed shutoff 


switch Down and guarded 
Tail duct valve switch Normal 

Cabin compressor switches Off 

freon compressor switches oft 

Pneumatic shutoff switches Off 
tarter/ignition switches Of? 


Connect pneumatic ground source and pressurize pneumatic manifold 
(see Chapter 35). 


On airplares 801 - 822, open left grouna control relay circuit breaker 
located on miscellaneous de bus section of EPC circuit breaker panel. 

On airplanes 860 and subsequent, open right ground control relay circuit 
breaxer. 


WARNING: NORMAL ELECTRICAL POWER SUPPLY TO VARIOUS SYSTEMS IS INTER- 
RUPTED WHEN GROUND CONTROL CIRCUIT BREAKERS ARE OPENED. MAKE 
CERTAIN THAT SWITCHES AND CONTROLS Or AFFECTED SYSTEMS ARE IN 
CORRECT POSITIONS TO PREVINT INADVERTENT OPERATION OR SHUT- 
DOWN OF EQUIPMENT. 


30-10-2 
CODE 3 
Page 205 


Printog in U.S.A. 


DOUGLAS AIRCRAFT CO. 


20-68 SIXTY SERIES 


MAINTENANCE MANUAL 


xe certain that tail duct valve switch is in normal position. 


эл 


(5) On airplanes 801 through 817 perform the foiiowing: 


(а) 
(o) 


(c) 


(c) 


Place airfoil eicing switch in No. 1 or По. 2 timer position. 


Place and hold tail duct vaive test switch in test position. Tail 
Geicing system indicating light should come on only when deicer timer 


ң 


20. 


Place tail duct valve switch in off position. With tail duct test 


eS 
is in positions No. 6, 8, 9, o 


switch in test position, tail deicing system indicating light snould 
remain off for ail timer positions. 


Return tail duct valve switch to normal position. With tail duct 
valve test switch in off position, tail deicing system indicating 
iight should be off. 


airplanes 616 througn 822 perform tne following: 


Place airfoil eicing switch in No. 1 or No. 2 timer position. “all 
aeicing system indicating lignt should come on due to relatively cool 
zir surging through opened valve 


OTE: Indicating light may stay on for more than one eomplete timer 
cycle but snouid до off when tne tail deicing system reacres 
normal operating temperature. 


airplanes 550 and subsequent perform the following: 


Place airfoil Ceicing switen іп Νο. 1 or No. 2 timer position. 


E ice switch. Tail deicing system indicating light should 
come on during initial surge of air through opened valve. 


Geice switch is pressed during a cycle а new 150-ѕесопё cycle 


| 
1918: Pressing tail deice switch starts a 15C-second cycle. ІГ tail 
begins. 


-α. 


tem indicating light goes off. place tail duct 
pcsition, then ir normal position. Tail deice 
gent snould come on momentarily. 


Arter tai 
valve 2 of: 
System indicating li 


(8) Place airfoil deicing switch in off position. 
£ H 


NOTE: On airplenes 950 and subsequent tail deice 150-.scond cycle should 


Ог. 
Ог. 


~ 
MO 
м 


- 


be completed before placing switch in off position. 


airplanes 801 - 822, close left ground control relay circuit breaker. 
airplanes 260 and subsequent, close right ground control relay 


circuit огеахег. 


(20) Depressurize r'.eumatic manifold and disconnect ground pneumatic source 
(see Chapter 36). 
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TAIL DUCT VALVE - MAINTENANCE PRACTICES 


1. General 
A. The tail duct valve is instelled in the forward end of the teil duct at 
the junction of the wing and fuselage sections of the pneumatic manifold. 
The valve, located at the aft end of the left tunnel area, is accessible 
through access door По. 13. 
2. Removal/Installation Tail Duct Valves 
LLLI VES 


A. Remove Tail Duct Valve 


(1) Open empennage deicing and warning circuit breaker, located on heat, 
vent and ice protection section of EPC circuit breaker panel. 


WARNING: TAG AND SAFETY CIRCUIT BREAKER (SEE CHAPTER 20). 
(2) Disconnect and cap electrical connector from tail dvct valve. 
(3) Disconnect support rod attached to valve. 
(4) Disconnect and cap sense line from valve. 
(5) Disconnect and cap actuating air overboard vent line from valve. 


(6) Loosen flexible duct connector that attaches outlet end of valv- to 
tail duct. 


(7) Remove attaching bolts that connect inlet end of valve to tail duct апа 
remove valve. Discard gasket. 


CAUTION: COVER ALL OPEN PORTS AND LINES TO PREVENT ENTRANCE OF 
FOREIGN MATERIAL. 


B. Install Tail Duct Valve 
(1) Маке certain that empennage deicing and warning circuit breaker 
located cn heat, vent, and ice prctection section of EPC circuit 
breaker гапе] is oven. 
(2) Place new gasket on inlet end of tail duct velve. 


(3) Position valve on tail duct and install attaching bolts. 


(L) Tighten V-band connector at outlet end cf valve to toraue of 
55 (45) inch-pounds. 


CAUTION: MAKE CERTAIN THAT PLUG IS INSTALLED AND TIGHTENED IN PORT 
LOCATED ON TOP OF VALVE (SEE FIGURE 201). 
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(5) Connect actuating eir overboard vent line to valve. 

(6) Connect sense line to "T" on valve vent port (See Figure 201). 
(T) Connect support rod to velve. 

(8) Connect electrical connector to valve. 


(9) Close empennage deicing and warning circuit breaker. 


3. Adjustment/Test Tail Duct Valve 


> 
"3 


est Teil Duct Valve 


(1) Place following flight compartment controls in positions indicated. 


Control Position 
Fire control handles . Normal 
Windshield rain removal levers Off 
Engines enti-icing switches ort 
Scoops anti-icing switch Off 
Airfoi^ deicing switch Off 


Pnevmetic manifold crossfeed shutoff 


switch Down anc guarded 
Tail duct valve switch Normal 

Cabin compressor switches ort 

Freon compressor switches Off 

Pneumatic shutoff switches orf 
Starter/ignition switches Off 


(2) Connect pneumatic ground source and pressurize pneumatic manifold 
(see Chapter 36). 
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Open right ground caitrol relay circuit breaker located on miscelleneous 
section of EPC circuit breaker panel. 


WARNING: NORMAL ELECTRICAL PCWER SUPPLY TO VARIOUS SYSTEMS IS 
INTERRUPTED WHEN GROUND CONTROL CIRCUIT BREAKERS ARE 
OPENED. MAKE CERTAIN THAT SWITCHES AND CONTROLS OF 
AFFECTED SYSTEMS ARE IN CORRECT POSITIONS TO рэкүкүт 
INADVERTENT OPERATION OR SHUTDOWN OF EQUIPMENT. 


Make certain that tail duct valve switch is in normal position. 

Place airfoil deicing switch in No. 1 or No. 2 timer position. 

Depress tail deice pushbutton. Tail deicing indicating light shouid 
come on until downstrear. duct pressure increases to normal differential 


pressure. 


NOTE: Depressing the teil deice pushbutton initiates а 150 second 


30-10-52 
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cycle. If the pushbutton is reactuated during any part of the 
preceding cycle a new 150 second cycle begins. 


Check by sound end feel for leaks in tail duct vaive. 
Place airfoil àeicing switch in off position. 
Close right ground control relay circuit breaker. 


Depressurize pneumatic manifold and disconnect pneumatic ground source 


- 


(see Сһатсег 36). 
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AIRFOIL DEICING VALVES - MAINTENANCE PRACTICES 


1. General 


А. The airfoil Geicing valves ere located in the outer wings, center wings, 
inner wings, and horizontal stabilizer. Access to the deicing valves is 
és follows. 


—  — s n M Á— —— ee e a a 


Component Velve Number Access Door 


Outer Wing Valve 1 518A 
Outer Wing Valve 3 519A 
Outer Wing Valve 5 519C 
Center Wing Valve T 522A 
Center Wing Valves 2 & ἐν 522B 
Inner Wing Valves 6 &8 520D 
Horizontal Stebilizer Valves 2&Ь 6hA 
Horizontal Stabilizer Valves 6&8 біш 
Horizontal Stabilizer Valves 9 & 10 64H 


——————————————— —————M M—— 


B. The removal and installation procedures for all 18 airfoil Geicing valves 
are identical. The vaives located in the horizontal stabilizer and outer 
wing sections are of a different type than the valves installed in the 
center and inner wing sections, and are not interchengeable. 


2. Removal/Installation Airfoil Deicing Valves 


A. Remove Deicing Valve 


(1) Open airfoil deicing valves circuit breaker, located on heat, vent and 
ice protection (dc bus) section of EPC circuit breaker panel. 


WARNING: TAG AND SAFETY CIRCUIT BREAKER (SEE CHAPTER 20). 


(2) Disconnect and cap electrical connector from airfoil deicing valve. 
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(3) Loosen clamp securing valve to D-duct. 
(h) Loosen clamp securing valve to bleed air manifold, end remove valve. 


CAUTION: PROTECT OPEN PORTS ПФ LIVES WITH PLASTIC CAPS. KEEP CAPS 
IN CLEAN CONTAINERS WHEN NOT IN USE. 


B. tall Deicing Valve 
(1) Меке certain that airfoil deicing valves circuit breaker, located on 
heat, vent and ice protection (de bus) section of EPC circutt breaker 
panel, is open. 
(2) Position airfoil deicing valve between bleed air manifold end D-duct. 
(3) Tighten clam et bleed air manifold to torque of 45 (+5) inch-pounds. 
(h) Tighten clamp at D-duct to torque of 25 to 30 inch-pounds. 


(5) Connect electrical connector to velve. 


(6) Close airfoil deicing valves circuit breaker. 


3. Adjustment/Test Airfoil Deicing Valves 


A. Functional and leak tests of the airfoil Geicing system are perfcrmed in 
30-10-0, Maintenance Practices. 
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B. Install Deicing Valve 


(6) 


Make certain that airfoil ceicing valves circuit breeker, located on 

heat, vent and ice protection (ἐς bus) section of EPC circuit breaker 
panel, is open. 

Position airfoil deicing valve between bleed air manifold and D-duct. 
Tighten clamp at bleed air manifold to torque of 45 (+5) inch-rounds. 
Tighten clamp at D-duct to torque of 25 to 30 inch-pounds. 


Connect electrical connector to valve. 


Close airfoil deicing valves circuit breeker. 


3. Adjustment/Test Airfoil Deicing Valves 


А. Functicn:l and leak tests of the airfoil Geicing systems are performed 


in 


Jen 1/67 


30-10-0, Maintenence Practices. 
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AIRFOIL DEICEI VALVES - МАШППТЕПАЦПСЕ PRACTICES 
1. General 


A. The airfoil deicing valves are located in the outer wings, center wings, 
inner wings, and empennage. Access to the deicing valves is as follows. 


Componen Valve Number Access Door 
Outer Wing Valve 1 5184 
Outer Wing Valve 3 2194 
Outer Wing Valve 5 519C 
Center Wing Valve 7 5224 
Center Wing Valves 2&4 5228 
inner Wing Velves 6 &6 520D 
Inner Wing Valves (801-805) 9 & 10 5205 
‘Inner Wing Valves (801-804) 11 & 19 520G 
Horizontal Stabilizer Valves (801-819) 2 & 1 бА 
Horizontal Stabilizer Valves (801-819) 6&8 64D 
Horizontal Stabilizer Valves (801-819) 9 & 10 6hH 


B. The removal and installaticn procedures for all airfoil deicing valves are 
identical. The valves located in the empennage and outer wing sections are 
of a different type than the valves installed in the center апа inner wing 
sections, and are not interchangeable. 


2. Removal/Installation Airfoil Deicing Valves 


A. Remove Deicing Valve 
(1) Open airfoil deicing valves circuit breaker, locate on heat, vent and 
ice protection (de bus) section of EPC circuit breaker panel. 
WARNING: TAG AND SAFETY CIRCUIT BREAKER (SEE CHAPTER 2C). 
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(2) Disconnect end cap electrical connector from airfoil deicing valve. 
(3) Loosen clamp securing valve to D-duct. 
(+) Loosen clamp securing valve to bleed air manifold, and remove valve. 


CAUTION: PROTECT OPEN PORTS AND LINES WITH PLASTIC CAPS. KEEP CAPS 
IN CLEAN CONTAINERS WHEN КОТ I! US. 


B. Install Deicing Valve 

(1) Make certain thet airfoil deicing valves circuit bresker, located on 
heet, vent and ice protection {ас bus) section of EFC circuit breaker 
panel, is open- 

(2) Position airfoil Geicing valve between bleed air manifold and D-duct. 

(3) Tighten clamp at bleed air manifold to torque of 45 (39) inch-pounds. 

(4) Tighten clamp at D-duct to torque of 25 to 30 inch-pounds. 

(5) Cornect electrical connector to valve. 


(6) Close airfoil deicing valves circuit preaxer. 


3. Adjustment/Test Airfoil Deicing Valves 
Adjusumenv/ ΤΟ т-р 


A. Functional and leak tes*s of the airfoil deicing system are performed in 
30-10-0, Maintenance Practices- 
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AIRFOIL DEICING TIMERS - MAINTENANCE PRACTICES 


1. General 
A. The airfoil deicing timers are located in the flight compartment on the 


systems engineer's control panel. The maintenar:ce procedures for both 
airfoil deicing timers are identical. 


2. Removal/Installation Airfoil Deicing Timer 


A. Remove Timer 


(1) Open following applicable circuit breakers located on EPC circuit 
breaker panel. 


Circuit Breaker Panel Section 


Airfoil deicing timer (1 or 2) Heet, vent, and ice 
protection (ac buses) 


Airfoil deicing valves Heat, vent, anc ice 
protection (de bus) 


“mpennege eicing and warning Heat, vent and ice 
protection (de bus) 


Flight engineer's panel integral lighting Lighting (ac buses) 


WARNING: TAG AND SAFETY CIRCUIT BREAKERS (SEE CHAPTER 20). 


(2) Loosen fillister-head screw securing timer to systems enginee~'s 
panel, and remove timer. 


(3) Disconnect and cap electrical connector from timer. 
B. Install Timer 


(1) Make certain following applicable circuit breakers located on EPC 
circuit breaker panel are open. 


Circuit Breaker Panel Section 


Airfoil deicing timer (1 or 2) Heat, vent, and ice 
protection (ac buses) 


Airfoil deicing valves Heat, vent, and ice 
protection (de bus) 
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Circuit Breaker 


Empenn&ge deicing and warning 


Flight engineer's panel integral lighting 


Parel Sectior 


Heat, vent and ice 
protection (de bus) 


Ligntizg (ac buses) 


WARNING: TAG AND SAFETY CIRCUIT BREAKERS (SEE CHAPTER 20). 


(2) Connect electrical connector to airfoil deicing timer. 


(3) Insert timer in systems engineer's control panel ала tighten 


fillister-head screw. 


(h) Clese following applicable circuit breakers 
Circuit Breaker 
Airfoil deicing timer (1 or 2) 
Airfoil deicing valves 
Empennege deicing and warning 


Flight engineer's panel integral lighting 


3. Adjustment/Test Airfoil Deicing Timer 


Penel Section 
Heat, vent, and ice 
protection (ac buses) 


Heat, vest, and ice 
protection (de bus) 


Heat, vent and ice 
protection (de bus) 


Lighting (ac buses) 


A. Adjustment/Test of the airfoil deicing timer is performed in 30-10-0, 


Maintenance Practices. 
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AIRFOIL DEICING ТІМЕР5 - MAINTENANCE PRACTICES 


1. General 


Á. The airfoil deicing timers еге located in the flight compartment on the 
systems engineer's control panel. The maintenance procedures for both 
airfoil deicing timers ere iGenticel. 


2. Removal/Installation Airfoil Deicing Timer 


A. Remove Timer 


(1) Open following applicable circuit breakers located on EPC circuit 
breaker panel. 
———————MM À—— UUO 


Circuit Breaker Panel Sectior 


Airfoil Ceicing timer (1 or 2) Heet, vent, &nd ice 
protection (ec buses) 


Airfoil deicing valves Heat, vent, end ice 
protection (ёс bus) 


Flight engineer's panel integral lighting Lighting (ac buses) 


WARNING: TAG AND SAFETY CIRCUIT BREAKERS (SEE CHAPTER 20). 


(2) Loosen fillister-head screw securing timer to s--tems engineer's 
panel, and remove timer. 


(3) Disconnect and cap electrical connector from timer. 
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tall Timer 


Meke certain following appliceble circuit breakers loceted on EPC 
circuit breaker panel are open. 


Circuit Breaker Panel Section 


Airfoil deicing timer (1 or 2) Heat, vent, and ice 
protection (ac buses) 


Airfoil deicing valves Heat, vent, and ice 
protection (de bus) 


Flight engineer's penel integral lighting Lighting (ac buses) 


WARNING: TAG AND SAFETY CIRCUIT BREAKERS (SEE CHAPTER 20). 
Connect electrical connector to airfoil deicing timer. 


insert timer in systems engineer's control panel and tighten fillister- 
head screw. 


Close following applicable circuit breakers. 


Circuit Breaker Panel Section 


Airfoil deicing timer (1 or 2) Heat, vent, and ice 
protection (ac buses) 


Airfoil deicing valves He&t, vent, and ice 
protection (de bus) 


Flight engineer's panel integral lighting Lighting (ac buses) 


3. Adjustment/Test Airfoil Deicing Timer 


A 
ate 


Adjustment /Test of the airfoil deicing timer is performed in 30-10-0, 


Maintenance Practices. 
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ТАП, DUCT VENTURI DIFFEREUTIAL-PRESSURE SWITCH - MAINTENANCE PRACTICES 


1. General 
А. Тһе tail duct venturi differential-pressure switch is instelled dust 
downstream of the tail duct valve, connected to the venturi. The switen, 
located at the aft end of the tunnel area, is accessible through access 
door 13. 
2. Removel/Instellation Teil Duct Venturi Differential-Pressure Switch. 
--------------------------- ei ETE TESS UME омісер 


A. Remove Pressure Switch 


(1) Open empennage deicing end warning circuit breaker, located on heat, 
vent and ice protection de bus section of EPC circuit breaker panel. 


WARNING: TAG AND SAFETY CIRCUIT BREAKER (SEE CHAPTER 20). 


(2) Disconnect and cap sense lines attached to high- and low-pressure ports 
of tail duct venturi differential-pressure switch. 


(3) Disconnect and cap electrical connector from switch. 
(4) Remove switch from support bracket. 
(5) Remove fittings from switch. Discard 0-ring. 
B. Install Pressure Switch 
(1) Make certain empennage ^eicing end warning circuit breaker is open. 
(2) Using new O-rings, install fittings on switch. 


(3) Install teil duct venturi differential-pressure switch on support 
bracket. 


(4) Connect electrical connector to switch. 


(5) Make certain that there are no burrs present around pressure-sensing 
holes in throat of venturi duct assembly. 


(6) Connect sense lines to applicable port on switch. 


NOTE: Connect line from venturi to low-pressure port; connect line 
rom surge chamber to high-pressure port. 


(7) Close empennage deicing and warning circuit breaker. 
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3. Adjustment/Test Tail Duct Venturi Differential-Pressure Switch 


A. Test Pressure Switch 


(1) 


(2) 


(3) 


(4) 
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Place following flight compartment controls and switches in positions 
indicated. 


Control Position 

Fire control handles Normal 
Windshield rain removal levers orf 
Engines anti-icing switches off 

Scoops anti-icing switch Off 
Airfoil deicing switch Off 
Pneumatic manifold crossfeed shutoff switch Down end guarded 
Tail duct valve switch Normal 
Cabin compressor switches Off 

Freon compressor switches оге 
Pneumatic shutoff switches Off 
Starter/ignition switches Off 


Connect ground pneumetic source and pressurize pneumatic manifold. (See 
Chapter 36.) 


Open left ground control relay circuit breaker located on miscellanecus 
dc bus section of EPC circuit breaker panel. 


WARNING: NORMAL ELECTRICAL POWER SUPPLY TO VARIOUS SYSTEMS IS 
INTERRUPTED WHEN GROUND CONTROL CIRCUIT BREAKERS ARE OPENED. 
MAKE CERTAIN THAT SWITCHES AND COFTROLS OF AFPECTED SYSTEMS 
ARE IN CORRECT POSITIONS TO PREVENT INADVERTENT CPERATION 
OR SHUTDOWN OF EQUIPMENT. 


Make certain that tail duct valve switch is in normal position. 
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(5) Place airfoil deicing switch in No. 1 or No. 2 timer position. Tail 
deicing indicating light should come on Gue to relatively cool air 
surging through opened valve. 


NOTE: Tail Geicing indicating light may stay on for more than one 
cycle, but will go off when tail deicing system reaches normal 
operating temperature. 


(6) Depressurize pneumatic manifold and disconnect ground pneumetic 
source. (See chapter 36.) 


(7) Place airfoil deicing switch in off position. 


(8) Close left ground control relay circuit breaker. 
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/ | SWITCH 
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NUT (4 PLACES) To Low 
Hg 
тонн. ` NM 
peat view A HA2-1713A 
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ТАП, DUCT VENTURI DIFFEKENTIAL-PRESSURE SWITCH - MAINTENANCE PRACTICES 


2. General 


А. The tail duct venturi differentiel-pressure switch is installed just 
downstream of the tail duct valve, connected to the venturi. The switch, 
located at the aft end of the tunnel area, is accessible through access 
door 13. 


2. Removel/Installetion Tail Duct Venturi Differentiel-Pressure Switch 


A. Remove Pressure Switch 


(2) 


(2) 


(3) 
ы 
(5) 


Open empennage deicing and warning circuit breaker, located on heat, 
vent and ice protection de bus section of EPC circuit breaker panel. 


WARNING: TAG AND SAFETY CIRCUIT BREAKER (SEE CHAPTER 20). 


Disconnect end cep sense lines attached to high- and low-pressure 
ports of tail duct venturi differential-pressure switch. 


Disconnect and cap electrical connector from switch. 
Remove «witch from support bracket. 


Remove fittings from switch. Discard O-ring. 


B. Instell Pressure Switch 


(2) 
(2) 
(3) 


(4) 
(5) 


(6) 


Make certain empennage deicing and warning circuit breaker is oper. 
Using new O-rings, install fittings on switch. 


Install. tail duct venturi differential-pressure switch on support 
bracket. 


Connect electrical connector to switch. 


Make certain that there are no burrs present around pressure-sensing 
holes in throat of venturi duct assembly. 


Connect sense lines to applicaole port on switch. 


NOTE: Connect line from venturi to low-pressure port; connect line 
from surge chember to high-pressure port. 


Close empennage Geicing and warning circuit breaker. 
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3. Adjustment/Test Tail Duct Venturi Differential-Pressure Switch 


A. Test Pressure Switch 


(1) 


(2) 


(3) 


(А) 
(5) 
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Place following flignt compartment controls and switches in positions 
indicated. 


Control n Position 

Fire control handles Normal 
Windshield rain removal levers Of? 
‘Engines enti-icing switches Off 

Scoops anti-icing switch Off 

Airfoil deicing switch off 
Pneumatic manifold crossfeed shutoff switch Down and guarded 
Tail duct valve switch hormal 
Cabin compressor switcnes Orf 

Freon compressor switches Off 
Pneumatic shutoff switches | Off 
Starter/ignition switches κ off 


μα μμ μμ μμ μυ. l U U J J U..L........L......L.L.LLLLULLLlOULLlUUUUUULLL————, 


Connect ground pneumatic source and pressurize pnevzetic manifold. (See 

Chapter 36.) 

Coen left ground control relay circuit breaker located on miscellaneous 

dc bus section of EPC circuit breaker panei. 

WARNING: NORMAL ELECTRICAL POWER SUPPLY TO VARIOUS SYSTE‘S IS 
INTERRUPTED WHEN GROUND CONTROL CIRCUIT BREAKERS ARE OPENED. 
МАКЕ CERTAIN THAT SWITCHES AND CONTROLS OF AFFECTED SYSTZMS 
ARE IN CORRECT POSITIONS TO PREVENT INADVERTENT OPERATION 
OR SHUTDOWN OF EQUIPMENT. 


Make certain that tail duct valve switch is in normal position. 


Place airfoil deicing switch in No. 1 or No. 2 timer position. 
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(6) Depress tail deice switch. T 
come on until downstream duct p 
in differential pressure switch. 


Geice switch в cycle а new 150-ѕесопё 
cycle begins. 


NOTE: Depressing tail deice switch starts 150-second cycle. If tail 
is Е 


(7) Depressurize pneumatic manifold and disconnect ground pneumatic 
source. (See chapter 35.) 


(8) Place airfoil Geicing switch in off pcsition. 


(9) Close left ground control relay circuit breaker. 
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TAIL DUCT VENTURI DIFFERENTIAL-PRESSURE SWITCH - METHTE ANCE PRACTICES 


1. General 


А. The tail duct venturi differentiel-pressure switch is installed just 
downstream of the teil duct valve, connected to the venturi. The switch, 
located at the eft end of the tunnel area, is accessible through access 


door 13. 
2. Removal/Instellation Tail Duct Venturi Differential-Pressure Switch 
A. Remove Pressure Switch 
(1) Open empennage deicing and warning circuit breeker, located on heet, 
vent and ice protection dc bus section of EPC circuit breeker panel. 
WARNING: TAG AND SAFETY CIRCUIT BREAKER (SEE CHAPTER 20). 
(2) Disconnect and сер sense lines attached to high- and low-pressure ports 
of tail duct venturi differential-pressure switch. 
(3) Disecanect ana сар electrical connector from switch. 
(4) Remove switch from support bracket. 
(5) Remove fittings from switch. Discard O-ring. 
B. Install Pressure Switch 
(1) Make certain empenrage deicing and warning circuit breaker is open. 
(2) Using new O-rings, install fittings on switch. 
(3) Install tail duct venturi differential-pressure switch on support 
bracket. 
(h) Connect electrical connector to switch. 
(5) Make certain that there are no burrs present around pressure-sensing 
holes in throat of venturi duct assembly- 
(6) Connect sense lines to applicable port on switch. 
NOTE: Connect line from venturi to low-pressure port; connect line 
from surge chamber to i..zh-pressure port. 
(7) Close empennege deicing and warning circuit breaker. 
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A. Test Pressure Switch 


(1) 


(4) 
(5) 


Place following flight compartment controls and switches in positions 


indicated. 


Control Position 
Fire control handles Normal 
Windshield rain removal levers Off 
Engines anti-icing switches Off 
Scoops anti-icing switch Off 
Airfoil deicing switch Off 


Pneumatic menifcld crossfeed shutoff switch 
Tail duct valve switcn 

Cabin compressor switches 

Freon compressor switches 

Pneumatic shutoff switches 


Starter/ignitior switches 


Down and guarded 


Normal 


off 


Connect ground pneumatic source and pressurize pneumatic manifold. (See 


Chapter 36.) 


Open left ground control relay circuit breaker located on miscellaneous 


ёс bus section of EPC circuit breaker pancl. 


WARNING: NORMAL ELECTRICAL POWER SUPPLY TO VARIOUS SYSTEMS IS 


INTERRUPTED WHEN GROUND CONTROL CIRCUIT BREAKERS ARE OPENED. 
MAKE CERTAIN THAT SWITCHES AND CONTROLS OF AFFECTED SYSTEMS 
ARE IN CORRECT POSITIONS TO PREVENT INADVERTENT OPERATION CR 


SHUTDOWN OF EQUIPMENT. 


Make certain that tail duct valve switch is in normal position. 


On airplanes 801 through 817 performa the following: 


(a) Place airfoil deicing switch in No. 1 or No. 2 timer position. 
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(b) Place and hold tail duct valve test switch in test position. Tail 
deicing system indicating lignt should come on only when deicer 
timer is in positions No. 6, 8, 9, or 10. 


(c) Place taii duct valve Switch in off position. With tail duct test 
switch in test position, tail deicing system indicating light should 
remain off for all timer positions. 


(4) Return tail duct valve Switch to normal position. With tail duct 
valve test switch in off position, tail deicing system indicating 
light should be off. 


(6) Оп airplanes 818 through 822 perform the following: 

(a) Place airfoil deicing switch in No. 1 or No. 2 timer position. Tail 
deicing system indiceting light should come on due to relatively cool 
air surging through opened velve. 

NOTE: Indicating light may stay on for more than one complete timer 


cycle but should go off when the tail Geicing system reaches 
normal operating temperature. 


(T) On airplanes 860 and subsequent perform the following: 


(a) Place airfoil deicing switch in No. 1 or No. 2 timer position. 
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(b) Press tail deice switch. Tail deicing system indicating light should 
come on during initial surge of eir through opened valve. 


NOTE: Pressing tail deice switch starts a 150-second cycle. If tail 
deice switch is pressed during a cycle a new 150-second cycle 
begins. 


(c) After tail deice system indicating light goes off, place tail duct 
valve switch in off position, then in normal position. Tail deice 
system indicating light should come on momentarily. 


(8) Place airfoil deicing switch in off position. 


NOTE: Оп airplanes 860 end subsequent tail deice 150-second cycle 
should be completed before placing switch in off position. 


(9) Close left ground control relay circuit breaker. 


(10) Depressurize pneumatic manifold and disconnect ground pneumatic source 
(see Chapter 36). 
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TAIL DUCT VENTURI DIFFERENTIAL-PRESSURE SWITCH ~ MAINTENANCE PRACTICES 


1. General 


A. The tail duct venturi differential-pressure switch is installed just 
downstream of the t2il duct valve, connected to the venturi. The switch, 
located at the aft end of the tunnel area, is accessible through access · 
door 13. 


2. Removal/Installation Tail Duct Venturi Differentiel-Pressure Switch 


A. Remove Pressure Switch 


(1) Open empennage deicing and warning circuit breaker, located on heat, 
vent and ice protection dc bus section of EPC circuit breaker panel. 


WARNING: TAG AND SAFETY CIRCUIT BREAKER (SEE CHAPTER 20). 


(2) Disconnect and cap sense lines attached to high- and low-pressure 
ports of tail duct venturi differentieal-pressure switch. 


(3) Disconnect and cap electrical connector from switch. 
(4) Remove switch fron support bracket. 
(5) Remove fittings from switch. Discerd O-ring. 
B. Install Fressure Switch 
(1) Make certain empernage deicing and warning circuit breaker is open. 


(2) Using new O-rings, instell fittings on switch. 


(3) Install tail duct venturi differential-pressure switch on support 
bracket. 


(4) Connect electrical connector to switch. 


(5) Make certain that there are no burrs present around pressure-sensing 
holes in throat of venturi duct assembly. 


(6) Coanect sense lines to applicable port on switch. 


NOTE: Connect line from venturi to high-pressure port; connect line 
from valve vent line to low-pressure port. 


(1) Close empennage deicing and warning circuit breaker. 
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3. Adjustment/Test Tail Duct Venturi Differential-Pressure Switch 
—LMLLLLLLLLELLIERIeUISSure owitcn 
A. Test Pressure Switch 


(1) Place following flight compartment controls and switches in positions 
indicated. 


тт 


Control Position 
——MMM—M 


Fire control hanéles Normal 
Windshield rain removal levers Of? 
Engines enti-icing switches Off 
Scoops anti-icing switch О? 
Airfoil deicing switch off 
Pneumatic manifold crossfeed shutof? switch Down end guarded 
Tail duct valve switch . Normal 
Cabin compressor switches 055 
Freon compressor switches Off 
Pneumatic shutoff switches OfT 
Starter/ignition switches Off 


(2) Connect ground pneumatic source and pressurize pneumatic manifold. (See 
Chapter 36.) 


(3) Open left ground control rela circuit breaker lo-zted on miscellaneous 
& y 
dc bus section of EPC circuit breaker panel. 


WARNING: NORMAL ELECTRICAL POWER SUPPLY TO VARIOUS SYSTEMS IS 
INTERRUPTED WHEN GROUND CONTROL CIRCUIT BREAKERS ARF OPENED. 
MAKE CERTAIN THAT SWITCHES AND CONTROLS OF AFFECTED SYSTEMS 
ARE IN CORRECT POSITIONS TO PREVENT INADVERTENT OPERATION 
OR SHUTDOWN OF EQUIPMENT. 


(h) Make certain that tail duct valve switch is in normal position. 


(5) Place airfoil deicing switch in No. 1 or No. 2 timer position. 
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(6) Depress tail deice switch. Tail deicing indicating light should 
come cn until downstream duct pressure increases and opens contacts 
in differential pressure switch. 


NOTE: Depressing tai 


1 deice switch starts 150-second cycle. If tail 
Geice switch is depressed Guring a cycle a new 150-second cycle 
begins. 


(T) Depressurize pneumatic manifold and disconnect ground pneumatic 
source. (See Chapter 36.) 


(8) Place airfoil deicing switch in off position. 


(9) Close left ground control relay circuit breaker. 
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AIR THTAXES - DESCRIPTION AND CPERATiIO: 


1. Description 


A. The gir intakes consist of the engine nose cowl anti-icing valves (see 
Chapter 75), and the fuselage nose air-conditioning scoop anti-icing 
valves. The fuselage nose anti-icing valves control the flow of higt- 
temperature engine bleed air from the low-pressure pneumatic manifold 
to the air-conditioning air intake scoops. The valves are installed in 
the anti-icing ducts located in the lower fuselage nose area. 


2. Operation 


А. The pneumatically actuated poppet-type valves are electrically controlled 
by an anti-icing switch located on the overhead switch panel. When the 
valve soleroids are electrically energized, air pressure from the low- 
pressure pneumatic manifold opens the valves. This allows anti-icing air 
to flow to the air-conditioning air intake scoops. 
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AIR IHTAKES - DESCRIPTIO! AMD OPERATION 


1. Description 


Α. The enti-icing system for the air intakes consists of the follewing 
components: 


Two fuselage nose air conditioning scoop anti-icing valves 

One scoops anti-icing switch 

Iwo outer wing pneumatic duct shutoff valves 

Two ішпег wing vent scoop anti-icing valves (airplanes 801 through 804 
only 


B. The fuselage nose air conditioning scoop anti-icing valves are mounted in 
the fuselage nose, one on each side of the centerline. Air to the left 
valve is supplied through the left rain removal duct and controls the 
airflow to the left air conditioning scoop. Air to the right valve is 
supplied through the right rain removal duct and controls the airflow to 
the rignt air conditioning scoop. The air from both valves exhausts 
overboard from the bottom of the fuselage nose, just forward of the nose- 
wheel well. These valves are electrically controlled and pneumatically 
actuated. With the pneumatic manifold pressurized, the valves remain open 
as long as the scoops anti-icing switch is in the ANTI-ICE positior, even 
if power is removed from the circuit. 


C. When placed in tie ANTI-ICE position, the scoops anti-icing switch, located 
on the overhead switch panel, opens all valves including the outer wing 
Pneumatic duct shutoff valves. The outer wing pneuratic duct shutoff 
valves are also controlled by the airfoil deicing switch. 


D. On airplanes 801 through 804 an anti-icing valve for each inner wing vent 
scoop is located at the root of each wing leading edge. These valves aiso 
operate in the circuit with the fuselage nose air conditioning scoop anti- 
icing valves. Air for these inner wing vent scoop anti-icing valves is 
supplied directly from the pneumatic manifold that runs through the leading 
edge of each inner wing. 


E. On airplanes 801 through 211 anti-icing air is supplied to outer wing vent 
scoops through the outer wing pneumatic ducts when-the outer wing pneumatic 
duct shutoff valves are open. The air exhausts overboard through the wing 
Leading edge exhaust slots located between the pylons of each wing. 
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ATR INTAKES - MAINTENANCE PRACTICES 


General 


The scoops anti-icing switch controls the fuselege nose air-conditioning 
scoops anti-icing valves (left and right), and both outer wing pneumatic 
duct shutoff valves, which allow air to pass to the outer wing scoops. 


The engine anti-icing switches, one for both outbcard and one for both 
inboard engines, controi the nose cowl anti-icing valves in the corre- 
sponding engine nose cowls. 


The outer wing pneumatic duct shutoff valve is located at the junction of 
the pneumatic manifold and the outer wing penumatic duct. The fuselage 
nose scoops are located on the lower right and left side of the fuselage 
nose. 


The test boss for the test gege is located on the bottom of the rain 
removal duct, next to the low-pressure pneumatic manifold crossfeed shut- 
off valve. Access to the test boss is through access door 601. 


The thrust reverser flexible line is located in the engine pod on the 
engine pneumatic starter duct. Access to the line is through engine 
access door 70. 


The following tests check airflow from the anti-icing valves and compares 
the amount of airflow in pounds-per-minute with the established allowable 
amount, but the tests do not include the operation of the cowl and engine 
anti-icing indicating lights. 


Tools and Eauivment Required 


Iten Name Number Manufacturer Use 
A Air pressure Measure pressure in 
gage with range airplane pneumatic 
of 0 to 60 psi manifold. 


and an accuracy 
within 0.6 psi 


B Pneumatic Pressurize pneumatic 
ground source manifold. 
(see Chapter 36) 


с Fitting AN 815-5 Connect pressure 
gage to pneumatic 
system test boss 
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3. Adjustment/Test Air Scoops 


A. Test Airflow Rate through Anti-Icing Valves 


(1) 


(2) 


(3) 
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Place following controls in positions indicated. 


Control Position 
eee ο. 
Fire control handles І Normel 
Windshield rain removal levers Off 
Engines anti-icing switches Off 
Scoops anti-icing switch ` Off 
Airfoil deicing switch Off 


Pneumatic manifold crossfeed 


shutoff? switch Down and guarded 
Tail duct valve switch Normal 

Cabin compressor switches Off 

Freon compressor switches Off 

Pneumatic shutoff switches : off 
Starter/ignition switches Off 


nnnc  ........... MER 


Using AN 815-5 fitting end O-ring, connect pressure gage to test boss 
located on bottom of right rein removal duct next to low-pressure pneu- 
matic manifold crossfeed shutoff valve. 


NOTE: Manifold pressure should be maintained at 38 (+1/2) psig under 
all conditions of airflow. It is more convenient to monitor 
the manifold pressure by this gage than by the manifold pressure 
gage in the flight compartment. 


Disconnect end cap aft end of thrust reverser flexible line that extends 
from engine pneumatic starter duct on bleed air heat exchanger. Aft end 
of flexible line terminates in a fitting located above engine nose cowl 

island. 


NOTE: This action prevents a potential loss of air from the pneumatic 
manifold due to engine thrust reverser system leakage. Pneumatic 
power requirements are correspondingly reduced, and a more accu- 
rate τε... of the valves is achieved. 
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Connect pneumatic ground source and pressurize pneumatic manifold (see 
Chapter 36). 


Place pneumatic manifold crossfeed Shutoff? switch in closed position. 


NOTE: The left section of the airplane pneumatic manifold is unpressur- 
ized when the crossfeed valve is closed. 
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6) Record right pneumatic manifold leakage in vounds-per-minute of airflow 
Eat τ £ I 


(7) 


(a) 


(ο) 
(c) 


(a) 
(e) 
(£) 


(g) 
(h) 
(4) 


(3) 
(x) 
(1) 
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as indicated by airflow test orifice of pneumatic power source. 


Check airflow of anti-icing valves connected to right pneumatic manifold 
according to procedures of Figure 201. Proceed from line i through 
line 4 as follows: 


Open indicated circuit breakers, located on heat, vent and ice protec- 
tion section of EPC circuit breaker panel. 


Place scoops anti-icing switch in anti-ice position. 

Check that air flows through valve or valves under test. Airflow 
through double-wall construction of outer wing vent scoops can be 
detected by sound in affected areas. Air from fuselage nose scoops 
discharges overboard from beneath fuselage nose just forward of 
nosewheel well. Air from each engine nose cowl discharges trom 
bottom of cowl. 

NOTE: Steps (d) through (f) determine net airflow of line 1. 

Record amount of air flowing into right pneumatic manifold. 

Subtract right penumatic weanifold leakage. 

Difference represents airflow through right outer wing vent scoov and 
leakage from outer wing pneumatic duct. Difference should be within 
range specified. 

NOTE: Steps (g) through (i) determine net airflow of lir s 2 and 3. 
Record amount of air flowing into right penumatic manifold. 


Subtract right manifold leakage. 


Difference represents airflow through applicable (No. 3 or No. 4) 
engine cowl and should be within range specified. 


NOTE: Steps (j) through (1) determine net airflow of line h. 
Record amount of air flowing into right penumatic manifold. 
Subtract right manifold leakeze. 


Difference represents airflow through fuselage right nose scoop and 
should be within range specified. 


NOTE: In test on line 4, manifold undertemperature indicating light 


should come on when anti-icing switch is placed in anti-ice 
position, and should ro off when switch is placed in off 
position. 
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FLOW TEST 


ALLOWABLE FLOW 
OPEN CIRCUIT BREAKER UBS ην v 


LEFT AIR CONDITION SCOOP ANTI-ICE 
RIGHT AIR CONDITION SCOOP ANTI-ICE 
LANDING GEAR WARN & INTERLOCK 


(OUTER) WING PNEUMATIC DUCT VALVES 


RIGHT OUTER WING 
VENT SCOOP (WITH 
LEAKAGE OF OUTER 
WING PNEUMATIC 

DUCT) 


NO. 4 ENGINE COWL 


NO. 3 ENGINE COWL 


FUSELAGE RIGHT NOSE 
SCOOP 
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(8) Place scoops anti-icing switch in off position. 
(9) Close circuit breakers opened in Figure 201. 


(10) Place pneumatic manifold crossfeed shutoff switch in down and guarded 
position. 


NOTE: Both left and right sections of airplane pneumatic manifold are 
pressurized when crossfeed valve is open. 


(11) Record combined leakage of both sections of pneumatic manifold in 
pounds-ver-minute of airflow. 


(12) Check airflow of anti-icing valves according to procedures of Figure 202. 
Proceed from line 1 through 4 as follows: 


(а) Open indicated circuit breakers, located on heat, vent and ісе prctec- 
tion section of EPC circuit breaker panel. 


(ы) Place scoops anti-icing switch in anti-ice position. 

(ο) Check that air flows through valve or valves under test. Airflow 
through double-veil construction of outer wing vent scoops can be 
detected by sound in affected areas. Air flow from fuselage nose 
Scoops discharges overboard from beneath fuselage nose just forward 
of nosewheel well. Air from each engine nose cowl discharges from 
bottom of cowl. 

NOTE: Steps (а) through (g) determine net airflow of line 1. 

(4) Record amount of air flowing into both halves of pneumatic manifold. 

(e) Subtract manifold leakage. 

(f) Subtract amount determined in step (7) (ғ). 

(g) Difference represents airflow through left outer wing vent scoop and 
leakage from left outer wing pneumatic duct, and should be within 
range specified. 

NOTE: Steps (hb) througt (i) determine net airflow of lines 2 and 3. 

(h) Record amount of air flowing into both halves of pneumatic manifold. 


(i) Subtract manifold leakage. 


(i) Difference represents airflow through applicable (No. 1 or No. 2) 
engine cowl, and should be within range specified. 
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OPEN CIRCUIT BREAKER 


ALLOWABLE FLOW 
LINE FLOW TEST LBS ΛΙΝ 


(OUTER) WING PNEUMATIC DUCT VALVES 
LEFT AIR CONDITION SCOOP ANTI-ICE 
RIGHT AIR CONDITION SCOUP ANTI-ICE 


LANDING GEAR WARN & INTERLOCK 


ENGINE ANTI-ICE 3 


1 LEAKAGE 0F OUTER 
WIKG PNEUMATIC 
DUCTS) 


NO, 1 ENGINE COWL 


БЕНЕН š š 


8.0 112.0 


E 


NO. 2 ENGINE COWL 8.0 112.0 


ж 
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NOTE: Steps (k) through (m) determine net airflow of line 5. 


(E) Record amount of air flowing into both halves of pneumatic manifold. 
(1) Subtract manifold leakage. 


(m) Difference represents airflow through fuselage left nose scoop and 


should be within range specified. 


Place scoops anti-icing switch in off position. 
Close circuit breakers opened in Figure 201. 
Depressurize pneumatic manifold and disconnect pneumatic ground source. 


Connect thrust reverser flexible line to thrust reverser system (four 
y 
pleces). 


Remove test gage from right rain removal duct and install plug in test 
boss. 


B. Anti-Icing Valves Operation 


(1) 


(2) 


(3) 
(h) 
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Place following controls in position indicated. 


Control Position 
Fire control handles Normal 
Windsnield rair removal levers Off 
Engines anti-icing switches Off 
Scoops anti-icing switch Off 
Airfoil deicing switch Off 
Pneumatic manifold crossfeed Down and guarded 
shutoff switch 
Tail duct valve switch Normal 
Cabin compressor :-itches Off 
Freon compressor switches Off 
Pneumatic shutoff switches Off 
Sterter/ignition switches Off 


Connect pneumatic ground source and pressurize pneumatic manifold. 
(See Chapter 36.) 


Check that landing gear control lever is in down position. 


Place scoops anti-icing switch in anti-ice position, end listen or feel 
for anti-icing airflow through outer wing pneumatic duct shutoff valves. 


NOTE: Airflow through double-wall areas of outer wing vent scoops is 
evidence that outer wing pneumatic duct shutoff valves are open. 
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Open left air-condition scoop anti-ice circuit breaker, located on heat, 
vent and ice protection (dc) bus section of EPC circuit breaker panel. 


Open landing gear warning and interlock circuit breaker, located on 
miscellaneous (dc) section of EPC circuit breeker panel. 


Check by sound, or feel for anti-icing airflow through right fuselage 
nose eir-conditioning scoop anti-icing valve. 


Check latching feature of both outer wing pneumatic duct shutoff valves, 
and right fuselage nose scoop anti-icing valve, by opening outer wing 
pneumatic duct valves and right air-condition scoop anti-ice circuit 
breakers located on heat, vent and ice protecticn (ёс) bus section of 
EPC circuit breaker panel. 


Determine by sound or feel that anti-icing air continues to flow through 
outer wing vent scoops, and right fuselage nose air-conditioning scoop. 


Close outer wing pneumatic duct valves апа right air-condition scoop 
anti-ice circuit breakers. 


Place scoops anti-icing switch in off position. Check thet anti-icing 
airflow from all valves listed in step (4) and step (7) (as applicable) 
has stopped. 


Open outer wing pneumatic duct valves and right air-condition scoop 
anti-ice circuit breakers located on heat, vent and ice protection (dc) 
bus section of EPC circuit breaker panel. 


Close left air-condition scoop anti-ice circuit breaker. 

Place scoops anti-icing switch in anti-ice position. Listen or feel 
for airflow from left fuselage nose air-conditioning scoop anti-icing 
valve. 

Check latching feature of above valve by opening left air-condition 
scoop anti-ice circuit breakers and determining that air continues to 
flow. 


Close landing gear warning and interlock, and left air-condition scoop 
anti-ice circuit breakers. 


Check by sound or feel for no anti-icing airflow, indicating that left 
fuselege nose air-conditioning scoop anti-icing valve has closed. 


Plece scoops anti-icing switch in off position. 


Close outer wing pneumatic duct valves and right air-conditioning 
scoop anti-ice circuit breakers. 
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(20) Shutoff ground pneumatic supply and relieve pressure in pneumatic mani- 
fold by moving either rain removal lever to the on position. 


(21) Depressurize pneumatic manifold and disconnect ground pneumatic source 
(see Chapter 36). 
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1. Generel 


A. The scoops anti-icing switch controls the fuselage nose eir-conditioning 
scoops anti-icing valves (left and right), and both outer wing pneumatic 
duct shutoff valves, which allow air to pass to the outer wing scoops. 


В. The engine enti-icing switches, one for both outboard and one for both 
inboard engines, control the nose cowl anti-icing valves in the corre- 
sponding engine nose cowls. 


C. The outer wing pneumatic duct shutoff valve is located at the junction of 
the pneumatic manifold and the outer wing pneumatic duct. The fuselage 
nose scoops are located on the lower right and left side of the fuselage 
nose. 


' D. The test boss for the test gage is located on the bottom of the rein 
removal duct, next to the low-pressure pneumatic manifold crossfeed shut- 
Off valve. Access to the test boss is through &ccess door 601. 


E. The thrus* reverser flexible line is located in the engine pod on tl. 
engine pneumatic starter duct. Access to the line is through engine eccess 
door 70. 


F. The following tests check airflow from the anti-icing valves and compares 
the amount of airflow in pounds-per-nminute with the established allowable 
amount, but the tests do not include the operation of the cowl and engine 
anti-icing indicating lights. 


2. Tools and Eauivment Required 


Item Name Number Manufacturer Use 
A Air Pressure Measure pressure in 
gage with range airplane pneumatic 
of O to 60 psi manifold. 


and an accuracy 
within 0.6 psi 


B Preumatic | Pressurize pneumatic 
grovnd source manifold. 
(see Chapter 36) 


C Fitting AN 815-5 Connect pressure 
gege to pneumatic 
System test boss 
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3. Adjustment/Test Air Scoops 


A. Test Airflow Rete through Anti-Icing Valves 


(1) 


(3) 
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Place following controls in positions indicated. 
BN ——-———— 
Control Position 


А 


Fire control handles Nornal 
Windshield rain removal levers off 
Engines anti-icing switches Off 
Scoops anti-icing switch Off 
Airfoil deicing switch Off 
Pneumatic manifold crossfeeu 

shutoff switch Down and guarded 
Tail duct valve switch Normal 
Cabin compressor switches Off 
Freon compressor switches Off 
Pneumatic shutoff switches Off 
Starter/ignition switches Off 


Using AN 815-5 fitting end O-ring, connect pressure gage to test boss 
located on bottom of right rain moval duct next to low-pressure pneu- 
matic manifold crossfeed shutoff valve. 


NOTE: Manifold pressure should be maintained et 38 (+1/2) psig under 
all conditions of airflow. It is more convenient to monitor 
the manifold pressure by this gage than by the manifold pressure 
gage in the flight compartment. 


On airplanes 812 and subsequent, disconnect and сар aft end of thrust 
reverser flexible line that extends rrom engine pneumatic starter duct 
on bleed air heat exchanger. Aft end of flexible line terminates in a 
fitting located above engine nose cowl island. 


NOTE: This action prevents & potential loss of air from the pneumatic 
manifold Que to engine thrust reverser system leskage. Pneu- 
matic power requirements are correspondingly reduced, and a more 
accurate test of the valves is achieved. 
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(4) Connect pneumatic ground source and pressurize pneumatic manifold (see 
Chapter 36). 


(5) Place pneumatic manifold crossfeed shutoff switch in closed position. 


NOTE: The left section of the airplene pneumatic manifold is unpressur- 
ized when the crossfeed vaive is closed. 
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(6) Record right pneumatic manifold leakege in pounds-ver-minute of airflow 
as indicated by airflow test orifice of pneumatic power source. 


(T) Check airflow of anti-icing valves connected to right pneumatic manifold 
according to procedures of Figure 201. Proceed from line 1 through line 
5 as follows: 


(a) Open indiceted circuit breakers, located on heat, vent and ice pro- 
tection section of EPC circuit breaker panel. 


(b) Place applicable scoops anti-icing switch in anti-ice position. 


NOTE: Engine anti-icing switches control nose cowl anti-icing valves 
in corresponding engine nose cowls. Single scoops anti-icing 
switch controls fuselage nose air conditioning scoops anti- 
icing valves, outer wing pneumatic duct shutoff valves, and on 
airplanes 801-804 the inner wing vent scoop anti-icing valves. 


(c) Check that air flows through valve or valves under test. Airflow 
through double-wail construction of outer wing vent scoops can be 
detected by sound in affected areas. Air from Suselage nose scoops 
Gischarges overboard from beneath fuselage nose just forward of 
nosewhee? well. Air fron each engine nose cowl discharges from 
bottom of cowl. 


NCTE: Steps (d) thrcugn (f) determine net airflow of line 1 for 
airplanes 801 - 804 only. 


(a) Record amount of air flowing into right pneumatic manifold. 
(e) Subtract right pneumatic manifold leakage. 


(f) Difference represents airflow through right inner wing vent scoop. 
Difference should be within range specified. 


NOTE: Steps (g) <nrough (i) determine net airflow of line 2. 
(g) Pacord amount of air flowing into right pneumatic manifold. 
(h) Subtract right pneumatic manifold leakage. 


NOTE: On airplanes 801 - 804, also subtract airflow recorded through 
right inner wing vent scoop. 


(i) Difference represents airflow through right outer wing vent sccop and 
leakage from outer wing pneumatice duct and should be within range 
specified. 

NOTE: Steps (j) tbrough (1) дебегті: з net airflow of lines 3 and Y. 


(3) Record amount of air flowing into right pneumatic manifold. 
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LINE FLOW TEST OPEN CIRCUIT BREAKER ALLOWABLE FLOW 
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RIGHT INNER WING VENT SCOOP 
801-804 ONLY 


RIGHT OUTER WING VENT SCOOP 
(WITH LEAKAGE OF OUTER WING 
PNEUMATIC DUCT) 


NO. 4 ENGINE COWL 
801-811 


812-866 
867 


NO. 3 ENGINE COWL 
801-811 


812-866 
867 


FUSELAGE RIGHT NOSE SCOOP 


801-866 
867 
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Subtract right manifold leskege. 


Difference represents airflow through applicable (Ho. 3 or Ko. k) 
engine cowl and should be within range specified. 


NOTE: Steps (m) through (o) determine net airflow of line 5. 
Record amount of air flowing into right pneumatic manifold. 
Subtract right manifold leakage. 


Difference represents airflow through fuselege right nose scoor and 
should be within range specified. 


NOTE: Іп test on line 5, manifold underterperature indicating light 
Should come on when anti-icing switch is placed in anti-ice 
position, and should go off when switch is placed ir off 
position. 


(8) Place scoops anti-icing switch in off position. 


(9) Close circuit breskers opened in Figure 201. 


(10) Place pneumatic manifold crossfeed shutoff switch in down and guarded 
position. ` 


NOTE: Both left and right sections of airplane pneumatic manifold are 


pressurized when crossfeed valve is open. 


(11) Record combined leakage of both sections of pneumatic menifold in 
pounds-per-minute of airflow. 


(12) Check &irflc. of anti-icing valves according to procedures of Figure 202. 
Proceed from line 1 through 5 as follows: 


(a) 


(b) 
(c) 


(a) 
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Open indicated circuit breakers, located on heat, vent and ice pro- 
tection section of EPC circuit breaker рапе1. 


Place scoops anti-icing switch in anti-ice position. 


Check that air flows through valve or valves under test. Airflow 
through double-w:ll construction of outer wing vent Scoops can be 
detected by sound in affected areas. Air flow from fuselage nose 
scoops discharges overboard from beneath fuselage nose just forvard 
of nosewheel well. Air from each engine nose cowl discharge from 
bottom of cowl. 


NOTE: Steps (d) through (g) determine net airflow of line 1 or 
airplanes 801 - 80h only. 


Record amount of air flowing into both halves of pneumatic manifold. 
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Subtract manifold leakage. 
Subtract amount determined in step (7) (f). 
Difference represents airflow through left inner wing vent scoop and 
leakage from left outer wing meumatic duct, and should be within 


range specified. 


NOTE: Steps (h) through (i) determine net airflow of line 2. 


Record amount of air flowing into both halves of pneumatic manifold. 
Subtract manifold leakage. 

Subtract amount determined in step (7) (i). 

Difference represents airflow through left outer wing scoop and 
leakage from left outer wing pneumatic duct, and should be within 
range specified. 

NOTE: Steps (1) through (n) determine net airflow cf lines 3 and Y. 
Record amount of air flowing into both halves of pneumatic manifold. 


Subtract manifold leakege. 


Difference represents airflow through applicable (No. 1 or No. 2) 
engine cowl, and should be within range specified. 


NOTE: Steps (o) through (9) determine net airflow of line 5. 
Record amount of air flowing into both halves of pneumatic manifold. 
Subtract manifold leakage. 


Difference represents airflow through fuselege left nose scoop and 
should be within range specified. 


(13) Pace scoops anti-icing switch in off position. 


(14) Close circuit breakers opened in Figure 201. 


(15) Depressurize pneumatic manifold and disconnect pneumatic ground source. 


(16) Connect thrust reverser flexible line to thrust reverser system (four 
places). 


(17) Remove test gage from right rain removal duct and install Dlug in test 
boss. 
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ALLOWABLE FLOW 


OPEN CIRCUIT BREAKER LBS/MIN 


LINE FLOW TEST 


(801-804 ONLY) 
LANDING GEAR WARN & INTERLOCK 


(OUTER) WING PNEUMATIC DUCT VALVES . 
RIGHT AIR CONDITION SCOOP ANTI-ICE 


WING VENTILATION SCOOPS ANTI-ICE 
LEFT AIR CONDITION SCOOP ANTI-ICE 


ENGINE ANTI-ICE 3 
ENGINE ANTI-ICE 4 


LEFT INNER WING VENT SCOOP 
801-504 ONLY 


LEFT OUTER WING VENT SCOOP 
(WITH LEAKAGE OF OUTER WING 
PNEUMATIC DUCT) 


NO. 1 ENGINE COWL 
801-811 


812-866 
867 


NO. 2 ENGINE COWL 
801-811 790 | 87.0 
4 812-866 * 102.0 | 116.0 
FUSELAGE LEFT NOSE SCOOP «ОАЫ 
801-866 x 
867 25.0 


5 
HA2-4995A 
Flow Rate Left and Right Menifold 30-20-0 
ñ Anti-Icing Valves CODE 2 
Aug 1/68 Figure 202 Page 207 


Printed in U.S.A, 


DOUGLAS AIRCRAFT CO. 


22-8 SIXTY SERIES 


MAINTENANCE MANUAL 


B. Anti-Icing Valves Operation 


(1) 


(2) 


(3) 
(4) 


(5) 


(6) 


(7) 


(8) 
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Place following controls in position indicated. 


Control Fosition 
Fire control handles Normal 
Windshield rain removal levers Off ! 
Engines anti-icing switches Off 
Scoops anti-icing switch off 
Airfoil deicing switch off 
Pneumatic manifcld crossfeed 
shutoff switch Down ard guarded 
Tail duct valve switch Normal 
Cabin compressor switches off 
Freon compresser switcnes off 
Pneumatic snutoff switches off 


Starter/ignition switches Off 


Connect pneuratic ground source and pressurize pneumatic manifold. 
(See Chapter 36.) 


Check that landing gear control lever is in down position. 


Place scoops anti-icing switch in anti-ice position, and listen or feel 
for anti-icing airflow through outer wing pneumatic duct shutoff valves. 
On airplanes 801-804, check airflow through inner wing vent scoop 
valves. 


NOTE: Airflow through double-wall areas of outer wing vent scoops is 
evidence that outer wing pneumatic duct shutoff valves are open. 


Open left air-condition scoop anti-ice circuit breaker, located on heat, 
vent and ice protection (dc) bus section of EPC circuit breaker panel. 


Open landing gear warning and interlock circuit breaker, located on 
miscellaneous (dc) section of EPC circuit breaker panel. 


Check by sound, or feel for anti-icing airflow through right fuselage 
nose eir-conditioning scoop ^ -i-icing valve. 

Check latching feature of botb outer wing pneumatic duct shutoff valves, 
and right fuselage nose scoop anti-icing valve, by opening outer wing 
pneumatic duct valves and right air-condition scoop anti-ice circuit 
breakers located on heat, vent and ice protection (dc) bus section of 
EPS circuit breaker panel. 
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(9) Determine by sound or feel that anti-icing air continues to flow through 
outer wing vent scoops, end right fuselage nose air-conditioning scoop. 


(10) Close outer wing pneumatic duct valves and right air-condition scoop 
anti-ice circuit breakers. 


(11) Place scoops anti-icing switch in off position. Check thet anti-icing 
airflow from all valves listed in step (4) and step (7) (as applicable) 
hes stopped. ‘ 


(12) Open outer wing pneumatic duct valves and right air-condition scoop 
anti-ice circuit breekers located on heat, vent and ice protection (dc) 
bus section of EPC circuit breaker panel. 


(13) Close left air-condition scoop enti-ice circuit breaker. 


(14) Place scoops enti-icing switch in &rti-ice position. Listen or feel 
for airflow from left fuselage nose air-conditioning scoop anti-icing 
valve. 


(15) Check latching feature of above valve by opening left air-condition 
scoop anti-ice circuit breakers and determining that eir continues to 
flow. 


(16) Close landing gear warning апа interlock, and left air-condition scoop 
anti-ice circuit breakers. 


(17) Check by sound or feel for no anti-icing airflow, indicating that left 
fuselage nose air-conditioning scoop anti-icing valve has clos2d. 


(18) Place scoops anti-icing switch in off position. 


(19) Close outer wing pneumatic duct valves and right air-conditioning scoop 
anti-ice circuit breakers. 


(20) Shutoff ground pneumatic suprly and relieve pressure in pneumatic mani- 
fold by moving either rain removal lever to the on position. 


(21) Depressurize pneumatic manifold and disconnect ground pneumatic source 
(See Chapter 36). 
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FUSELAGE NOSE ATR CONDITIONING SCOOP AITTI-ICING VALVES - 


MAINTENANCE PRACTICES 


1. General 
А. The fuselage nose air-conditioning scoop anti-icing valves are installed 
in the anti-icing ducts located in the lower fuselage nose area. Access 
to the valves is through access door 601. 


B. The Removal /Installation procedures for the left and right fuselage nose 
air-conditioning scoop anti-icing valves are identical except as noted. 


2. Tools and Equipment Required 


A. A pneumatic ground source is required to supply manifold pressure during 
Adjustment/Test of valves. 


3. Removal/Installation Fuselage Nose Air-Conditioning Scoop Anti-Icing Valves 
ee Oe Eee C es OI 
A. Remove Anti-Icing Valves 
(1) Open applicable air-conditioning scoop anti-icing circuit breaker, 
located on the heat, vent and ice rrotection (de bus) section of 
EPC circuit breaker panel. 


WARNING: ТАС AND SAFETY ClaCUIT BREAKER (SEE CHAPTER 20). 


(2) Disconnect and cap electrical connector from fuselage nose air- 
conditioning scoop anti-icing valve. 


NOTE: The left valve is clamped to a bracket attached to fuselage 
structure. 


(3) Loosen clamps that connect valve to anti-icing duct, and remove valve. 
CAUTION: PROTECT OPEN PORTS AND LINES WITE PLASTIC CAPS. 
B. Install Anti-Icing Valves 


(1) Make certain that ai--conditioning scocp anti-icing circuit breeker 
is open. 


(2) Place fuselage nose air-conditioning sccop anti-icing valve in position, 
and tighten clamps at anti-icing duct. 


(3) Tighten clamp at elbow assembly to torque of 45 (45) inch-pounds. 
(4) Connect electrical connector to valve. 
(5) Close air-conditioning scoop anti-icing circuit breaker. 
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A. Test Anti-Icing Valves 


(1) 
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Place following controls in positions indicated: 


Control Position 


Cad 


RD 


Fire control handles Normal 
Windshield rain removal levers Off 
Engines anti-icing switches Off 
Scoops anti-icing switch Off 
Airfoil deicing switch .Off 
Pneumatic manifold crossfeed 

shutoff switch Down and guarded 
Tail duct valve switch Normal 
Cabin compressor switches Off 
Freon compressor switches Off 
Pneumatic shutoff switches Off 
£tarter/ignition switches Off 


Open landing gear and warning interlock circuit breaker located on 
(dc bus) EPC circuit breaker panel. 


Connect pneumatic ground source and pressurize pneumatic manifold 
(see Chapter 36). 


Place scoops anti-icing switch in anti-icing position. . 


Check by sound and feel for airflow from vents for fuseiage nose air- 
conditioning scoops. 


Place scoops anti-icing switch in off position. 


Determine that air-conditioning scoop anti-icing valves have closed, 
as indicated by an absence of airflow from scoops. 


Depressurize pneumatic manifold and disconnect pneumatic ground source 
(see Chapter 36). 


Close landing gear and warning interlock circuit breakers. 
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WING VENT SCOOP АПТІ-ІСІ 2 VALVES - MAINTENANCE PRACTICES 


i. General 


А. The wing vent scoop anti-icing valves ere located on the in board leading 
edge of the wing. Access to tne valves is through wing access door 549. 


B. The renoval/installet on procedures for the left and right wing vent scoop 
anti-icing valves are "ide ntical. 
2. Rem val/Installation Wing Vent Scoop Anti-Icing Valves 
A. Remove Wing Vent Scoop Anti-Icing Valve 


(1) Open wing ventilation scoops anti-ice circuit breaker, located on heat, 
vent, and ice protection de bus section of circuit breaker panel. 


WARNING: TAG AND SAFETY CIRCUIT BREAKER. 


(2) Disconnect and cap electrical connector from wing vent scoop anti-icing 
valve. 


(3) Disconnect inlet end cf valve from wing ventilation inlet duct elbow. 
(4) Remove clamp attached to outlet end of valve. 
(5) Remove valve from support bracket. 

B. Install Wing Vent Scoop Anti-Icing Valve 


(1) Make certain that wing ventilation scoops anti-ice circuit breaker is 
open. 


(2) Position valve in support bracket and install clamo on outlet end of 
valve and connecting duct. - 


(3) Connect inlet end of valve to wing ventilation inlet duct elbow. 
(4) Connect electrical connector to valve. 


(5) Close wing ventilation scoops anti-ice circuit breaker. 
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5. Adjustment/Test Wing Vent Scoop Anti-Icing Valve 
LLL 0275 CT ON ee acing Waive 


A. Test Wing Vent Scoop Anti-icing Valve 


(1) 


(2) 


(3) 
(4) 


(5) 
(6) 


(7) 
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Place following flight compartment controls in indicated positions: 


ЧЫ 


Control Position 

—— ο ο. 

ire control nandles Normal 
Windshield rain removal levers off 
Engines anti-icing switches Off 
Scoops anti-icing switch Off 
Airfoil deicing switch off 
Pneumatic manifold crossfeed shutoff switch Down and guarded 
Tail duct valve switch Normal 
Cabin compressor switches Off 
Freon compressor svitches Off 
Pneumatic shutoff switches Off 
Starter/ignition switches Off 


Connect pneumatic ground source and pressurize pneumatic manifold. (See 
Chapter 36.) 


Place scoops aiti-icing switch in anti-ice position. 


Check for sound of air at applicable wing vent scoop, indicating tnat 
wing scoop a..ci-icing valve is open. 


Place scoops anti-icing switch in off position. 


Determine that wing vent scoop anti-icing valve has closed, as irgi- 
cated by absence of airflow at applicable wing vent scoop. 


Depressuriz. ,neumatic manifold and disconne : the ground pneumatic 
source. (See Chapter 56.) 
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1. General 


А. Ice protection is provided by electrical heating elements for the captain's, 
first officer's, and alternate pitot tubes, the stall warning lift trans- 
ducer, and the static ports. The anti-icing heating system is comprised 
of the pitot tube and static port heating elements, the heater for the 
stall warning lift transducer, the anti-icing heater and ammeter selector | 
Switch, the current sensing detector, the heater transformer, and the 
heater failure indicating light. 


2. Description 


A. The heating elements consist of fine resistance wire sealed in the assem- 
bly, with provisions for external connection to ac power. The anti-icing 
heater and ammeter selector switch, located on the overhead switch panel, 
is a rotary-type switch. The switch connects power to the heater elements 
through the current sensing detector and heater transformer, and also arms 
the failure indicating light circuit. When the switch is in any of the on 
positions, all the heaters are energized. The ammeter, located adjacent 
to the switch, indicates the electrical loed of the heater corresponding 
to the switch position through the heater transformer. The current 
sensing detector, located in the EPC aft center equipment panel, consists 
of a transformer that supplies power to operate a relay coil, and contacts 
that interlock the failure indicating iight circuit. The heater failure 
light is located on the overhead switch panel and is a push-to-test, 
dimmable, amber light. When the pitot heater switch is on, the lig!+ goes 
on if there is a malfunction in any of the pitot heaters. 


CAUTION: ТО PROLONG SERVICE LIFE OF PITOT TUBE AND LIFT TRANSDUCFR НЕАТ- 
ING ELEMENTS, MAKE CERTAIN THAT ANTI-ICING HEATERS SWITCH IS 
TURNED OFF WHEN AIRPLANE IS ON GROUND. 


B. The heating element for the static ports consist of ап alumirum sleeve 
onto which is wound a heating element, witn provisions for external con- 
nection to ac power. The heater switch connects power to the static port 
heater control reley and 115 vac is supplied to the heater element through 
the relay contacts. 
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РІТОТ AND STATIC - DESCRIPTION AND OPERATION 
ee ТШ ID LUN 


General 


Ice protection is provided by electrical heating elements for the 
captain's, first officer's, ternate, and flight recorder pitot tubes, 
the speed command left, speed command right, and outside air temperature 
Sensors, the stell warning lift transducer, and the stetic ports. The 
anti-icing heating system is comprised of the pitot tube and static port 
heating elements, the heater for the stell warning lift transducer, the 
speed command left, speed command right, outside air temperature sensors, 
the anti-icing heater and ammeter selector Switch, the current sensing 
detector, the heater transformer, and the heater failure indicating light. 


Description 


The heating elements consist of fine resistance wire sealed in the essembly, 
with provisions for external connection to ac power. The anti-icing 
heater and ammeter selector switch, located on the overhead switch panel, 
is a rotary-tyve switch. The switch connects power to the heater elements 
through the current sensing detector and heater transformer and also arms 
the failure indicating light circuit. When the switch is in any of the on 
positions, all the heaters are energizei. The emmeter, locate adjacent to 
the switch, indicates the electrical load of the pitot heater correspond: 
to the switch position through the heater transformer. The current sensing 
detecto., located on the EPC aft center equipment panel, consists of a 
transformer that supplies power to operate 2 relay coil, and contacts that 
interlock the failure indicating light circuit. Тһе heater failure light 
is located on the overhead switch parel and is a push-to-test, dimmable, 
amber light. When the pitot heater switch is on, the light goes on if 
tkere is a malfunction in any of the pitot heaters except the flight 
recorder. 


CAUTION: TO PROLONG SERVICE LIFE OF PITOT TUBE AND LIFT TRANSDUCER 
HEATING ELEMENTS, MAKE CERTAIN THAT ANTI-ICING HEATERS 


SWITCH IS TURNED OFF WhEN AIRPLANE IS ON GROUND. 


The heating « επεηῦ for the static ports consist of an aluminum sleeve onto 
which is wound a heating element, with provisions ror external connection 
to ac power. The heater switch connects power to the static port heater 
control relay and 115 vac is supplied to the heater element through the 
relay contacts. 
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PITOT AND STATIC - DESCRIPTION AND OPERATION 


General 


Ice protection is provided by electrical heating elements for the 
captain's, first officer's, flight recorder, and alternate pitot tubes, 
the stall warning lift transducer, the static ports, and the outside air 
temperature sensors. The anti-icing heating system is comprised of the 
pitot tube and static port heating elements, the heater for the stall 
warning lift transducer and outside air temperature sensors, the anti- 
icing heater and ammeter selector switch, the current sensing detector, 
the heater transformer, and the heater failure indicating light. 


Description 


The heating elements consist of fine resistance wire sealed in the assen- 
bly, with provisions for external connection to ac power. The anti-icing 
heater and ammeter selector switch, located on the overhead switch panel, 
is а rotary-type switch. The switch connects power to the heater elements 
through the current sensing detector and heater transformer and also arms 
the failure indicating light circuit. When the switch is in any of the on 
positions, εἰ] the heaters are energized. The ammeter, located adjacent 
to the switch, indicates the electrical load of the heater corresponding 
to the switch rosition through the heater transformer. The current sensing 
Getector, located on the EPC aft center equipment panel, consists of a 
trensformer that supplies power to operate a relay coil, and contac.s that 
interlock the failure indicating light circuit. The heater failure light 
is located on the overhead switch panel and is a push-to-test, dimmabie, 
amber light. When the pitot heater switch is on, the light goes on if 
there is a malfunction in any of the pitot heaters. : 


CAUTION: ТО PROLONG SERVICE LIES OF PITOT TUBE AND LIFT TRANSDUCER 
HEATING ELEMENTS, MAKE CERTAIN THAT ANTI-ICING HEATERS 
SWITCH IS TURNED OFF WHEN AIRPLANE IS ON GROUND. 


The heating element for tne static ports consist of an aluminum sleeve onto 
which is wound a heating element, with provisions for external connection 
to ac power. The heater switci connects power to the static port heater 
control relay and 115 vac is supplied to the heater element through the 
relay contacts. 
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PITOT AND STATIC ~ DESCRIPTION AND OPERATION 


General 


Ice protection is provided by electrical heating elements for the 
captain's, first officer's, flight recorder and alternate pitot tubes, 

the stall warning lift transducer, and the static ports. The anti-icing 
heating system is comprised of the pitot tube and static port heating 
elements, the heater for the stall warning lift transducer, the anti-icing 
heater and ammeter selector switch, the current sensing detector, the 
heater transformer, and the heater failure indicating light. 


Description 


The heating elements consist of fine resistance wire sealed in the assem- 
bly, with provisions for external connection to ac power. The anti-icing 
heater and ammeter selector switch, located on the overnead switch panel, 
is a rotary-type switch. The switch connects power to the heater elements 
through the current sensing detector and heater transformer and also arms 
the failure indicating light circuit. When the switch is in any of the on 
positions, all the heaters are energized. The ammeter, located adjacent 
to the switch, indicates the electrical load of the heater corresponding 
to the switch position through the heater transformer. The current sensing 
detector, located in the EPC aft center equipment panel, consists of a 
transformer that supplies power to operate a relay coil, end contacts that 
interlock the failure indicating light circuit. The heater failure light 
is located on the overhead switch panel and is a push-to-test, dimmable, 
amber light. When the pitot heater svitch is on, the light goes on if 


there is a melfunction in any of the pitot heaters. 


CAUTION: TO PROLONG SERVICE LIFE OF PITOT TUBE AND LIFT TRANSDUCER 
HEATING ELEMENTS, MAKE CERTAIN THAT ANTI-ICING HEATERS 
SWITCH IS TURNED OFF WHEN AIRPLANE IS ON GROUND. 


The heating element for the static ports consist of an aluminum sieeve onto 
wLich is wound a heating element, with provisions for external connection 
to ac power. The heater switch connects power to the static port neater 
control relay and 115 vac is supplied to the heater element through the 
relay contacts. 
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PITOT AND STATIC - DESCRIPTION AND OPERATION 


1. General 


A. Ice protection for the Captain's, First Officer's, and alternate pitot tubes 
the static ports, and for the stall warning lift transducer is provided by 
electrical heating elements. The anti-icing heating system consists of the 
pitot tube and static port heating elements, the heater for the stall warn- 
ing lift transducer, the anti-icing heaters switch, the pitot heater warning 
relays, the static port neater control relay, and the heater failure indi- 
eating lights. 


2. Description 


A. The pitot tube heating elements consist of fine resistance wire sealed in 
the assembly, with provisions for external connection to ac power. Тһе 
heaters switch is located on the overhead switch panel. The switch connects 
power to the heater elements through the heater warning relays and arms the 
failure warning light circuit. The heater warning relays, located on the 
upper equipment panel, consist of a transformer powered bridge rectifier 
that supplies power to operate a relay coil, and contacts that interlock the 
failure indicating light circuit. The heater failure lights are located on 
the overhead switch panel and are push-to-test, dimmable, amber lights. The 
lights go on when the pitot heater switch is on, if there is insufficient 
power to the heating elements in the pitot tubes. 


CAUTION: TO PROLONG THE SERVICE LIFE OF THE PITOT TUBE AND LIFT TRANSDUCER 
HEATING ELEMENTS, МАКЕ CERTAIN THAT THE ANTI-ICING HEATERS SWITCH 
IS TURNED OFF WHEN THE AIRPLANE IS ON THE GROUND. 


B. The heating element for the static ports consist of an aluminum sleeve onto 
which is wound a heating element, with provisions for external connection 
to ac power. The heater switch connects power to the static port heater 
control relay and 115 vac is supplied to the heater element through the 
relay contacts. 
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РІТОТ AND STATIC - DESCRIPTION AND OPERATION 


General 


Ice protection for the pitot tubes and for the stall warning lift trans- 
ducer is provided by electrical heating elements. On airplanes 860 and 
subsequent ice protection for the static ports is provided by electrical 
heating elements. The anti-icing heating system consists of the pitot 
tube and static port heating elements, the heater for the stall warning 
lift transducer, the enti-icing heaters switch, the pitot heater warning 
relays, the static port heater control relay, and the heater failure 
indicating lights. 


On airplanes 801 through 816, ice protection is provided for the captain's 
and first officer's pitot tubes. On airplanes 817 and subsequent, protec- 
tion is provided for the captain's, first officer's, and alternate pitot 
tubes. 


Description 


The pitot tube heating elements consist of fine resistance wire sealed in 
the assembly, with provisions for external connection to ac power. The 
heeters switch is located on the overhead switch panel. The switch con- 
nects power to the heater elements through the heater warning relays end 
arms the failure warning light circuit. The heater warning relays, located 
on the upper equipment panel, consist of a transformer powered bridge 
rectifier that supplies power to operate a relay coil, and contacts that 
interlock the failure indicating light circuit. The heater failure lights 
are located on the overhead switch panel and аге push-to-*est, dimmable, 
amber lights. The lights go on when the pitot heater switch is on, if 
there is insufficient power to the heating elements in the pitot tubes. 


CAUTION: TO PROLONG THE SERVICE LIFE OF THE PITOT TUBE AND LIFT TRANS- 
DUCER HEATING ELEMENTS, MAKE CERTAIN THAT THE ANTI--CING HEATERS 
SWITCH IS TURNED OFF WHEN THE AIRPLANE IS ON THE GROUND. 


The heating element for the static ports consist of an aluminum sleeve 
onto which is wound a heating element, with provisions for external con- 
nection to ac power. The heater switch connects power to the static port 
heeter control relay and 115 vac is supplied to the heater element thrcugh 
the relay contacts. 
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PITOT AND STATIC - DESCRIPTION AND OPERATION 


1. General 

A. Ice protection is provided by electrical heating elements for the captain's, 
first officer's, alternate and flight recorder pitot tubes, stall warning 
lift transducer, outside air date probe and the static ports. The anti- 
icing heating system is comprised of the pitot tube end static port heating 
elements, the heater for the stail warning lift transducer, and outside air 
temperature sensors, the anti~icing heater and ammeter selector switch, the 
current sensing detector, the heater transformer, and the heater failure 
indicating light. 


2. Description 


А. The heating elements consist of fine resistance wire sealed in the essembly, 
with provisions for external connection to ac power. The anti-icing heater 
and ammeter selector switch, located on the overhead switch panel, is a 
rotary-type switch. The switch connects power to the heater elements 
through the current sensing dctector and heater transformer and also arms 
the failure indicating lignt circuit. When the switch is in any of the on 
positions, all the heaters are energized. The emmeter, located adjacent 
to the switch, indicates the electrical load of the heater corresronding to 
switch position through the heater transformer. The current sensing 
detector located in the EPC aft center equipment panel, consists of & trens- 
former that supplies pcwer tc operete a relay coil, and contacts that 
interlock the failure indicating light circuit. The heater failure light 
is located on the overhead switch piel and is a push-to-test, dimmable, 
amber light. When the pitot heater switch is on, the light goes on if there 
is & melfunction in any of the pitot heaters except the flight recorder. 


CAUTION: TO PROLONG SERVICE LIFE OF PITOT TUBE AND LIFT TRANSDUCER HEATING 
ELEMENTS, MAKE CERTAIN THAT ANTI-ICING HEATERS SWITCH IS TURNED 
OFF WHEN AIRPLANE IS ON GROUND. 


B. The heeting element for the static ports consist of an aluminum sleeve onto 
which is wound a heating element, with provisions for external connection 
to ac power. The heater switch connects power to the static vort heater 
control relay and 115 vac is supplied to the heater element through the 
relay contacts. 
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PITOT AND STATIC - DESCRIPTION AND OPERATION 


General 


Ice protection is provided by electrical heating elements for the captain's, 
first officer's, alternate and flight recorder pitot tubes, stall warning 
lift transducer, outside air temperature sensors and the static ports. The 
anti-icing heating system is comprised of the pitot tube and static port 
heating elements, the heater for the stall warning lift transducer, and 
outside air temperature sensors, the enti-icing heater and ammeter selector 
switch, the current sensing detector, the heater transformer and the heater 
failure indicating light. 


Description 


The heating elements consist of fine resistance wire sealed in the assembly, 
with provisions for external connection to ac power. The anti-icing heater 
and ammeter selector switch, locsted on the overhead switch panel, is а 
rotary-type switch. The switch connects power to the heater elements 
through the current sensing detector and heater transformer and also arms 
the failure indicating light circuit. When the switch is in any of she on 
positions, all the heaters are energized. The ammeter, located adjacent to 
the switch, indicates the electrical load of the heater corresponding to 
switch position through the heater transformer. The current sensin 
detector, located in the EPC aft center equipment panel, consists of a 
transformer that supplies power to operate a relay coil, and contacts that 
interlock the failure indicating light circuit. The heater failure light 

is located on the overhead switch panel end is а push-to-test, dimmable, 
amber light. When the pitot heater switch is on, the light goes on if there 
is a malfunction in any of the pitot heaters except the flight recorder. 


CAUTION: ТО PROLONG SERVICE LIFE OF PITOT TUBE AND LIFT TRANSDUCER HEATING 
ELEMENTS, ΜΑΚΕ CERTAIN THAT ANTI-ICING HEATERS SWITCH IS TURNED 
OFF WHEN AIRPLANE IS ON GROUND. 


The heating element for the static ports consist of an aluminum sleeve onto 
which is wound a heating element, witn provisions for external connection 
to ac power. The heater switch connects power to the static port heater 
control relay and 115 vac is supplied to the heater element through the 
relay contacts. 
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OC-8 SIXTY SERIES 


MAINTENANCE MANUAL 


РІТОТ AND STATIC - DESCRIPTION AND OPERATION 


General 


Ice protection is provided by electrical heating elements for the captain's, 
first officer's, and alternate pitot tubes, the stall warning lift trens- 
ducer, the static ports, and the outside air temperature probes. The anti- 
icing heating system is comprised of the pitot tube end static port heating 
elements, the heater for the stall warning lift trensducer and outside air 
temperature sensors, the anti-icing heater and ammeter selector switch, 

the current sensing detector, the heater transformer, and the heater failure 
indicating light. 


Description 


The heating elements consist of fine resistance wire sealed in the assembly , 
with provisions for external connection to ас power. The anti-icing heater 
and ammeter selector switch, located on the overhead switch panel, is a 
rotary-type switch. The switch connects power to the heater elements 
through the current sensing detector and heater transformer, end also arms 
the failure indicating light circuit. When the switch is in any of the 

on positions, all the heaters are energized. Тһе ameter, located adjacent 
to the switch, isdicates the electrical load of the heater corresponding 
to the switch position through the heater transformer. The current sensing 
detector, located on the EPC aft center equipment panel, consists of a 
transformer that supplies power to operate a relay coil, and contacts thet 
interlock the failure indicating light circuit. The heater failure light 
is located оп the overhead switcn panel and is a push-to-test, dimmable, 
amber light. When the pitot heater switch is on, the light goes on if 
there is a malfunction in any of the pitot heaters. 


CAUTION: ТО PROLONG SERVICE LIFE OF PITOT TUBE AND LIFT TRANSDUCER HEATING 
ELEMENTS, MAKE CERTAIN TEAT ANTI-ICING HEATERS SWITCH IS TURNED 
OFF WHEN AIRPLANE IS ON GROUND. 


Tne heating element for the static ports consist ОҒ an aiuminum sleeve ontc 
which is wound a heating element, with provisions for external connection 
to ac power. The heater switch connects power to the static port heater 
control relay and 115 vac is supplied to the heater element through the 
relay contacts. 
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PITOT AND STATIC - DESCRIPTION AND OPERATION 


General 


Ice protection is provided by electrical heating elements for the captain's, 
first officer's, flight recorder and alternate pitot tubes, the stall 
warning 111% transducer, end the static ports. The anti-icing heating 
system is comprised of the pitot tube and static port heating elements, 

the heater for the stall warning lift transducer, the anti-icing heater and 
ammeter selector switch, the current sensing detector, the heater trans- 
former, and the heater failure indicating light. 


Description 


The heating elements consist of fine resistance wire sealed in the assembly, 
with provisions for external connection to ас power. The anti-icing heater 
and ammeter selector switch, located on the overhead switch panel, is a 
rotary-type switch. The switch connects power to the heater elements 
through the current sensing detector and heater transformer and also arms 
the failure indicating light circuit. When the switch is in any of the on 
positions, all the heaters are erergized. Tne ammeter, located adjacent 

to the switch, indicates the electrical load of the heater corresponding 

to the switch position through the heater transformer. Тһе current sensing 
detector, located in the EPC aft center equipment panel, consists of a 
transformer that supplies power to operate a relay coil, and contacts thet 
interlock the failure indicating light circuit. The heater failure light 
is located on the cverhead switch panel and is a push-to-test, dimmable, 
amber light. When the pitot heater switch is on, the light goes on if 
there is a malfunction in any of the pitct heaters except the flight 
recorder. 


CAUTION: TO PROLONG SERVICE LIFE OF PITOT TUBE AND LIFT TRANSDUCER 
HEATING ELEMENTS, МАКЕ CERTAIN TEAT ANTI-ICING HEATERS SWITCH 
IS TURNED OFF WHEN AIRPLANE IS ON GROUND. 


The heating element for the static ports consist of an aluminum sieeve onto 
which is wound а heating element, with provisions for external connection 
to ac power. The heater switch connects power to the static port heater 
control relay and 115 vac is supplied to the heater element through the 
relay contacts. 
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РІТОТ AND STATIC - DESCRIPTION AND OPERATION 


General 


Ice protection is provided by electrical heating elements for the captain's, 
first officer's, alternate and flight recorder pitot tubes, stell warning 
lift transducer, outside air data sensors end the stacic ports. The anti- 
icing heeting system is comprised of the pitot tute and static port heating 
elements, the heater for the stall warning lift transducer and outside air 
tempereture sensors, the enti-icing heater and emmeter selector switch, 

the current sensing detector, the heater transformer, and the heater failure 
indicating light. 


Description 


The heating elements consist of fine resistance vire sealed in the assembly, 
with provisions for external connection to ac power. The anti-icing heater 
and ammeter selector switch, located on the overhead switch panel, is a 
rotary-type switch. The switch connects power to the heater elements 
through the current sensing detector end heater transformer, and also arms 
the failure indiceting light circuit. When the switch is in any of the 

on positions, &.. tne heaters are energized. The ammeter, located adjacent 
to the switch, indicates the electrical load of the heater corresponding 
to the switch position through the heater transformer. The current sensing 
detector, located on the EPC aft center equipment panel, consists ОҒ ε 
transformer that supplies power to operate a relay coil, and contacts that 
interlock the failure indicating light circuit. The heater failure light 
is located on the overhead switch panel end is а push-to-test, dimmeble, 
amber light. When the pitot heaver switch is оп, the light goes on if 
there is a malfunction in any of the pitot heaters. 


CAUTION: ТО PROLONG SERVICE LIFE OF PITOT TUBE AND LIFT TRANSDUCER 
HEATING ELEMENTS, MAKE CERTAIN THAT ANTI-ICING HEATERS SWITCH 
IS TURNED CFF WEEN AIRPLANE IS ON GROUND. 


The neating element for the static ports consist of an aluminum sleeve onto 
which is wound a heating element, with provisions for external connection 
to ac power. The heater switch connects power to the static port heater 
control relay and 115 vac is supplied te the heater element through the 
relay contacts. 
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PITOT AND STATIC - TROUBLE SHOOTING 


1. General 


A. The trouble shooting procedures for all pitot tube heaters are identical. 
Procedures for the left and right static port heaters are aiso identical. 


WARNING: DO NOT TOUCH AN ENERGIZED HEATER. 


2. Tools and Equipment Required 


A. А multimeter, Simpson Model 260, or equivalent is reauired for voltage and 
continuity checks. 


2. Trouble Shooting Pitot Tube Ice Protection Heaters 


ew 


Possible Causes Isolation Procedure Correction 


τρ ΊΏὓΏὔ------------------------------------------------Ξ-ΞΓΓ 


А. PITOT TUBE HEATER INOPERATIVE 


a 


(1) Defective heeting With electrical power әррііей If normal, replace 
element. to all buses, and anti-icing pitot tube (see 
neeter switch іп on position, Chapter 5h). 
check for 115-уас and ground 
at connector to pitot heater. If no voltage exists, 
proceed to (2}. 


(2) Defective pitot Check for 115-νες through If normal, repair 
heater warning relay. wiring between 
reiay. relay and pitot 

tube. 
Check for 115-vac at relay. if normal, replaco 
relay. 


If no voltage exists, 
proceed to (3). 


(3) Defective anti- Check for ll5-vac through If voltage is normal, 
icing heater switch. repair wiring between 
switch. switch and relay. 


Check for 115-vac at switch. If normal, replace 
switch. 


If no voltage exists, 
proceed to (4). 
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Possible Causes 


Isolation Procedure 


Correction 


А. РІТОТ TUBE HEATER INOPERATIVE (Continued) 


(0) 


Defective wiring 
or circuit breaker. 


Open applicable pitot heater 
circuit breaker (115-vac). 
Check continuity between 
heater switch and circuit 
breaker (see Wiring Diagram 
Manual ). 


h. Trouble Shooting Static Port Ice Protection Heaters 


Subsequent ) 


Possible Causes 


Isolation Procedure 


If no continuity 
exists, repair wiring 
or replace circuit 
breaker as required. 


{Airplanes 860 and 


Correction 


A. STATIC PORT HEATER INOPERATIVE 


(1) Defective heating 
element. 


(2) Defective static 
heater control 
relay. 

(3) Defective wiring 
or circuit breaker 
in heater circuit. 

30-30-0 
CODE 1 
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With electrical power applied 
to all buses, and anti-icing 
heater st -tch in on porition, 
check for 115-νες and ground 


at connector to static heater. 


Check for 115-уас through 
relay contacts. 


Check for l15-vac at relay 
contacts. 


Open applicable static port 
heater circuit breaker 
(115-уас;. Check continuity 
between heater control relay 
contacts and circuit breaker 
(see Wiring Diagram Manual). 
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If normal, replace 
static port heater. 


If no voltage exists, 
proceed to (2). 


If normal, repair 
wiring between relay 
and heater. 


If no voltage exists, 
proceed to (3). 


If no continuity 
exists, repair wiring 
er replace circuit 
breaker as required. 


If continuity exists, 
proceed to (4). 
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Possible Causes Isolation Procedure Correction 
————————————————————— 


A. STATIC PORT HEATER INOPERATIVE (Continued) 


(4) Defective anti- Check for 115-vac through If normal, repeir 
icing heater switch. wiring between switch 
switch. and relay. 

Check for 115-vae at switch. If normal, replace 
switch. 


If no voltage exists, 
proceed to (5). 


(5) Defective wiring Open alternate pitot heater If no continuity 
or circuit breaker circuit breaker (115-vac). exists, repair wiring 
in heater control Check continuity between heater ог replace circuit 
circuit. switch and circuit breaker. breaker as required. 


re 
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A. The trouble shooting procedures for all pitot tube heaters are identical. 
Procedures for the left and right static port heaters are also identical. 


WARNING: DO NOT TOUCH AN ENERGIZED HEATER. 


2. Tools and Equipment Required 


A. A multimeter, Simpson Model 260, or equivalent is required for voltage and 


continuity checks. 


3. Trouble Shocting Pitot Tube Ice Protection Heaters 


Possible Causes 


Isolation Procedure 


Correction 


A. PITOT TUBE HEATER INOPERATIVE 


(1) Defective heating 
element. 


(2) Defective pitot 
heater warning 
relay. 


(3) Defective anti- 
icing heater 
switch. 


Oct 1/69 


With electrical power applied 
to all buses, апё enti-icing 
he&ter switch in on position, 
check for 115-vac and grcund 
at connector to pitot heater. 


Check for 115-vac through 
relay. 


Check for 115-vac at relay. 


Check for 115-vae through 
switch. 


Check for 115-vac at switch. 
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f normal, replace 
pitot tube (see 
Chepter 34). 


If no voltage exists, 
proceed to (2). 


If normal, repair 
wiring between 
relay and pitot 
tube. 


If normal, replace 
relay. 


If no voltage exists, 
proceed tu (3). 


If voltage is normal, 
repair wiring between 
switch and relay. 


If normal, replace 
switch. 


If no voltage exists, 
proceed to (1). 

30-30-0 

CODE 2 

Page 101 


OO-8 SIXTY SERIES 


DOUGLAS AIRCRAFT CO. 


MAINTENANCE MANUAL 


Possible Causes 


Isolation Procedure 


Correction 


А. PITOT TUBE HEATER INOPERATIVE (Continued) 


(4) Defective wiring 
or circuit 
breaker. 


Open applicable pitot heater 
circuit breaker (115-vac). 
Check continuity between 
neater switch and circuit 
breaker (see Wiring Diagram 
Manual). 


h. Trouble Shooting Static Port Ice Protection Heaters 


If no continuity 
exists, repair wiring 
or replace circuit 
breaker as required. 


Possible Causes 


Isolation Procedure 


Correction 


A. STATIC PORT HEATER INOPERATIVE 


~ 
н 
— 


Defective heating 
element. 


(2) Defective static 
heater control 
relay. 


(3) Defective wirinz 
or circuit breaker 
in heater circuit. 
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With electrical power applied 
to all buses, and anti-icing 
heater switch in ca position, 
check for 115-уас and ground 
at connector to static heater. 


Check for 115-vac through 
relay contacts. 


Check for il5-vac at relay 
contacts. 


Open applicable static port 
heater circuit breaker 
(115-vac). Check continuity 
between heater control relay 
contacts and circuit breaker 
(see Wiring Diagram Manual). 
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If normal, replace 
Static port heater. 


If no voltage exists, 
proceed to (2). 


If normal, repair 
wiring between relay 
and heater. 


If normal, replace 
relay. 


If no voltage exists, 
proceed tc (3). 


If no continuity 
exists, repair wiring 
or replace circuit 
breaker as required. 


If continuity exists, 
proceed to (%).. 
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A — 
Possible Causes Isolation Procedure Correction 
E aa ———————————————— 


A. STATIC PORT HEATER INOPERATIVE (Continued) 


а ——————— 


(h) Defective anti- Check for 115-vac through If normal, repair 
icing heater switch. wiring between switch 
switch. and reley. 

Check for 115-vac at switch. If normal, replace 
switch. 


If no voltage exists, 
proceed to (5). 


(S) Defective wiring Open alternate pitot heater If no continuity 
or circuit breaker circuit breaker (1125-уас). exists, repair wiring 
in heater control Check continutiy between or replace circuit 
circuit. heater switch and circuit breaker as required. 
breaker. 


A ————_ 
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PITOT AND STATIC - TROUBLE SHOOTING 


l. General 


A. The trouble shooting procedures for all pitot tube heaters are identical. 
Procedures for the left and right static port heaters are also identical. 


WARNING: DO NOT TOUCH AN ENERGIZED HEATER. 


2. Tools and Equipment Reauired 


А. A multimeter, Simpson Model 260, or equivalent is reguired for voltage and 
continuity checks. 


3. Trouble Shooting Pitot Tube Ice Protection Heaters 
шы ыы ee ee STON eaters 
eee 
Possible Causes Isolation Procedure Correction 
————————.—————————— OU 
A. PITOT ТОБЕ HEATER INOPERATIVE 
ААЫА 


(1) Defective heating With electrical power applied If normal, replace 
5 I Dr I 


element. to all buses, and anti-icing pitot tube (see 
heater and ammeter selector Chapter 34). 
switch in any of the on posi- 
tions, check for 115-уас and If no voltege exists, 
ground et connector to proceed to (2). 
heater. 

(2) Defective pitot Check for 115-уас through If normal, repair 
heater transformer transformer. wiring between 


transformer and 
pitot tube. 


Check for 115-vac at trans- If normal, replace 
former. transformer. 


If no voltage exists, 
proceed to (3). 


(3) Defective current Check for 115-уас through If normal, repair 
sensing detector. detector. wiring between 
detector and 
transformer. 
Check for 115-vac at If normal, replace 
detector. detector. 


If no voltage exists, 
proceed to (5). 
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Possible Causes Isolaticn Procedure Correction 


A. PITOT TUBE HEATER INOPERATIVE (Continued) 


(à) Defective anti- Check for 115-vae through If voltage is normel, 
icing heater end switch. repair wiring between 
ammeter selector switch and detector. 
switch. 

Check for 115-vac at switch. If normal, replace 
Switch. 


If no voltage exists, 
proceed to (5). 


(5) Defective wiring Open applicable pitot heater If no continuity 
or circuit circuit breaker (115-vac). exists, repair wiring 
breaker. Check continuity between or replace circuit 
switch and circuit breaker breaker as required. 


(see Wiring Diagram Menual). 


B. NO AMMETER INDICATION: CORRESPONDING HEATER IS FUNCTIONING 


(1) No ammeter indica- None Replace emmeter. 
tion for any switch 
position. 

(2) No ammeter indica- Check continuity of respective Replace transformer, 
tion for a speci- transformer and/or wiring or repair wiring. 
fic neater switch through selector switch. 
position. 


4. Trouble Shooting Static Port Ice Protection Heacers 


Possible Causes Isolation Procedure Correction 


A. STATIC PORT HEATER INOPERATIVE 


(1) Defective heeting With electrical power applied If normal, replace 


element. to all buses, and anti-icing static port heater. 

heater and ammeter selector 
switch in any of the on posi-. f no voltege exists, 
tions, check for 115-vac and proceed to (2). 
ground at connector to static 
heater. 
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Isolation Procedure 


Correction 


STATIC PORT HEATER INOPERATIVE (Continued) 


(2) 


(5) 
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Defective static 
heater control 
relay. 


Defective wiring 
or circuit breaker 
in heater circuit. 


Defective anti- 
icing heater and 
ammeter selector 
switch. 


Defective wiring 
or circuit breaker 
in heater control 
circuit. 


Check for 115-vac through 
relay contacts. 


Check for 115-vac et relay 
contacts. 


Open applicable static port 
heater circuit breaker 
(115-vac). Check continuity 
between heater control relay 
contacts and circuit breaker 
(see Wiring ":agrem Manual). 


Check for 115-vec through 
switch. 


Check for 115-уас at switch. 


Open alternate pitct heater 
circuit breaker (115-vac). 
Check continuity between 
heater switch and circuit 
breaker. 


Printed in USA. 


ІҒ normal, repair 
wiring between relay 
end heater. 


If normal, replace 
relay. 


If no voltage exists, 
proceed to (3). 


If no continuity 
exists, repair wiring 
or replace circuit 
breaker as required. 


If continuity exists, 
proceed to (L). 


If normal, repair 
Wiring vetween switch 
and relay. 


If normal, replace 
switch. 


If no voltage exists, 
proceed to (5). 


If no continuity 
exists, repair wiring 
or replace circuit 
breaker as required. 
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PITOT AND STATIC - MAINTENANCE PRACTICES 


1. General 
A. The anti-icing heaters and ammeter selector switch, and the anti-icing 
heaters ammeter are located in the flight compartment on the overhead 
switch panel. The right side static ports are located on the lower fuselage 
aft of the forward galley service door; left side static ports are opposite. 
The pitot tubes are located on the upper part of the fuselage nose section, 
forward of the windshield. 


B. Access to the static port heaters is through the side panels of the lower 
forward cargo compartment. 


C. Removal, installation and test procedures for each static port heater is 
identical. Test procedure for each pitot tube heater is identical. For 
removal and installation of pitot tube see Chapter 5h. 


WARNING: DO NOT TOUCH AN ENERGIZED HEATER, 


2. Removal/Installation Static Port Ice Protection Heater 
A. Remove Heater 


(1) Open applicable static port heater circuit breaker located on heat, vent, 
and ice protection (ac bus) section of EPC circuit breaker panel. 


(2) Disconnect electrical connector from heater. 

(3} Disconnect pressure line to static port. 

(4) Rerove nut and washer from static port. 

(5) Remove heater. 

В. Insteli Heater 

(1) Make certain applicable static port heater circuit breaker located on 
heat, vent, and ice protection (ас bus) section of EPC circuit breaker 
panel is oper. 

(2) Install heater on static port with arrow pointed outboard. 

(3) Install nut and washer on static port. 

(4) Connect pressure line. 


(5) Connect electrical connector. 
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(6) Close applicable static port heater circuit breaker located on heat, 
vent, and ice protection (ac) bus section of EPC circuit breaker panel. 


(7) Test heater (see Paragraph 3). 


3. Adjustment/Test Pitot and Static System 
A. Test Anti-Icing Heaters 


(1) Place anti-icing heaters and ammeter selector switch in on positions 
indicated below. Check ammeter indication and heater temperatures 
(after 1 minute of continuous operation) for each position, and check 
thet the static port heaters function in all switch positions. 


WARNING: DO NOT TOUCH AN ENERGIZED HEATER, 


a ss 


Ammeter Indication Heater 
| Switch Position (amperes) Temoerature 
| τΥΥιἳιυιὠπμμποὂ᾽ὈὨὩππππππ-----Γ 
Minimum Maximum 
off 0 0 Ambient 
Captain pitot 1.75 2.75 Hot 
First officer 1.75 2.75 Hot 
pitot 
Alternate pitot 1.75 2.50 Hot 
Stall warning 1.50 2.50 Hot 
off ο 0 Cools to ambient 
_________———————————_————— 
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РІТОТ AND STATIC - MAINTENANCE PRACTICES 


1. General 
A. The anti-icing heaters and ammeter selector switch, and the anti-icing 
heaters ammeter are located in the flight compartment on the overhead switch 
panel. The right side static ports are located on the lower fusela ge aft 
of the forward galley service door; left side static ports are opposite. 
The pitot tubes are located on the upper part of the fuselage nose section, 
forward of the windshield. 


Access to the static port heaters is through the side panels of the lower 
forward cargo compartment. 


Removal, installation an test procedures for each static port heater is 
identical. Test procedure for each pitot tube heater is identical. For 
removal and installation of pitot tube see Chapter 34. 


WARNING: DO NOT TOUCH AN ENERGIZED HEATER, 


Removal /Installation Static Port Ice Protection Heater 


А. Pemove Heater 


(1) Open applicable static port heater circuit breaker located on heat, vent, 
and ice protection (ac bus) section of =PC circuit breaker panel. 


(2) Disconnect electrical connector from heater. 
(3) Disconnect pressure line to static rort. 
(h) Remove ni. and washer from static port. 
(5) Remove heater. 
B. Install Heater 
Make certain applicable static port heater circuit breaker located on 
heat, vert, and ice protection (ac bus) section of EPC circuit breaker 
panel is open. 
Install heater on static port with arrow pointed outboard. 
Install nut and washer on static port. 


Connect pressure line. 


Connect electrical connector. 
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(6) Close applicable static port heater circuit breaker located on heat, 
vent, and ice protection (ac) bus section of EPC circuit breaker panel. 


(7) Test heater (see Paragraph 3). 


3. Adjustment/Test Pitot and Static System 
ES νι тебу 1500 ала tatic system 
A. Test Anti-Icing Heaters 


(1) Place enti-icing heaters and ammeter selector switch in on positions 
indicated below. Check ammeter indication and heater temperatures 
(after 1 minute of rontinuous operation) for each position, and check 
that the static port heaters function in all switch positions. 


WARNING: DO NOT TOUCH AN ENERGIZED HEATER. 


eee 


Ammeter Indication Heater 
Switch Position (amperes) Temperature 
—^—————————— 
Minimum Maximum 
Off 0 ο Ambient 
Captain pitot 1.75 2.75 Hot 
First officer 1.75 2.75 Hot 
pitot 
Alternate pitot 1.75 2.50 Hot 
Stall warning 1.50 2.50 Hot 
Flight Recorder 1.00 1.50 Hot 
pitot 
Speed Command rignt 1.50 2.50 Hot 
Speed Command left 1.50 2.59 Hot 
Outside Air 1.20 2.20 Hot 
Temperature 
Off 0 0 Cools to ambient 
———————————_ 
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РІТОТ AND STATIC - MAINTENANCE PRACTICES 


1. General 
A. The anti-icing heaters and ammeter selector switch, and the anti-icing 
heaters ammeter are located in the flight compartment on the overhead 
switch panel. The right side static ports are located on the lower fuse- 
lage aft of the forward galley service door; left side static ports are 
opposite. The pitot tubes are located on the upper part of the fuselage 
nose section, forward of the windshield. 


B. Access to the static port heaters is through the side panels of the lower 
forward cargo compartment. 


C. Removal, installation and test procedures for each static port heater is 
identical. Test procedure for each pitot tube heater is identical. For 
removal and installation of pitet tube see Chapter 3h. 


WARNING: DO NOT TOUCH AN ENERGIZED HEATER. 


2. Removal/Installation Static Port Ice Protection Heater 
A. Remove Healer 


(1) Open applicable static port heater circuit breaker locatec on heat, 
vent, and ice prctection (ac bus) section of EPC circuit breaker panel. 


(2) Disconnect electrica’ connector from heater. 

(3) Disconnect pressure line to static port. 

(4) Remove nut and washer from static port. 

(5) Remove heater. 

B. Install Heater 

(1) Make certain applicable static port heater circuit breaker located on 
heat, vent, end ice protection (ac bus) section of EPC circuit breaker 
panel is open. 

(2) Install heater on static port with arrow pointed outboard. 

(3) Install nut and washer on static port. 


(4) Connect pressure line. 


(5) Connect electrical connector. 
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(6) Close applicable static port heater circuit breaker located on heat, 
vent, and ice protection (ac) bus section of EPC circuit breaker panel. 


(T) Test heater (see Paragraph 3). 


3. Adjustment/Test Pitot and Static System 
A. Test Anti-Icing Heaters 


(1) Place anti-icing heaters and ammeter selector switch in on positions 
indicated below. Check ammeter indication and heater temperatures 
(after 1 minute of continuous operation) for each position, and check 
that the static port heaters function in all switch positions. 


WARNING: DO NOT TOUCH AN ENERGIZED HEATER. 
Аф 


Ammeter Indication Heater 
Switch Position (amperes) Temperature 


————————————————— M M M ——— ———MÓ—À M 


Minimum Maximum 
Off 0 0 Ambient 
Capt&air pitot 1.75 2.75 Hot 
First officer pitot 1.75 2.75 Hot 
Alternate pitot 1.75 2.50 Hot 
Stall warning 1.50 2.50 Hot 
light Recorder pitot 1.00 1.50 Hot 
Outside Air temperature 1.20 2.20 Hot 
Off 0 0 Cools to ambient 
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PITOT AND STATIC - MAINTENANCE PRACTICES 


1. General 
А. The anti-icing heaters and ammeter selector switch, and the anti-icing 
heaters ammeter are located in the flight compartment on the overhead 
Switch panel. The right side static ports are located on the lower fuse- 
lage aft of the forward galley service door; left side static ports are 
opposite. Тһе pitot tubes ere located on the upper part of the fuselage 
nose section, forward of the windshield. 


B. Access to the static port heaters is through the side panels of the lower 
forward cargo compartment. 


C. Removal, installation and test procedures for each static port heater is 
identical. Test procedure for each pitot tube heater is identical. For 
removal and installation of pitot tube see Chapter 34. 


WARNING: DO NOT TOUCH AN ENERGIZED HEATER. 


2. Removal/Installetion Static Port Ice Protection Heater 
A. Remove Heater 


(1) Open appiicable static port heater circuit breaker located on heat, 
vent, and ice protection (ac bus) section of EPC circuit breaker panel. 


(2) Disconnect electrical connector from heater. 

(3) Disconnect pressure line to static port. 

(4) Remove nut and washer from static port. 

(5) Remove heater. 

B. Install Heater 

(1) Make curtain applicable static port heater circuit breaker located on 
heat, vent, and ice protection (ac bus) section of EPC circuit breaker 
panel is open. 

(2) Install heater on static port with arrow pointed outboard. 

(3) Install nut and washer on static port. 


(4) Connect pressure line. 


(5) Connect electrical connector. 
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(6) Close applicable static port heater circuit breaker located on heat, 
vent, and ice protection (ac) bus section of EPC circuit breaker panel. 


(7) Test heater (see Paragraph 3). 


3. Adjustment/Test Pitot and Static System 
A. Test Anti-Icing Heaters 
(1) Place anti-icing heaters and ammeter selector switch in on positions 
indicated below. Check ammeter indication and heater temperatures 
(after 1 minute of continuous operation) for each position, and check 


that the static port heaters function in all switch positions. 


WARNING: DO NOT TOUCH AN ENERGIZED HEATER. 


Ammeter Indication Heater 
Switch Position {amperes ) Temperature 
Mininum Meximum 
Off 0 0 Ambient 
Captain pitot 1.75 2.15 Hot 
First officer pitot 1.75 2.75 Hot 
Alternate pitct 1.75 2.50 Hot 
Stall warning 1.50 2.50 Hot 
Flight Recorder pitot 1.00 1.50 Hot 
off 0 9 Cools to ambient 
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РІТОТ AND STATIC - MAINTENANCE PRACTICES 


1. General 
A. The anti-icing heaters switch, and the anti-icing heater failure warning 
lights are located in the flight compartment on the overhead switch panel. 
The right side static ports ere located on the lower fuselage aft of the 
forward galley service door; left side static ports are opposite. The 
pitot tubes are located on tne upper part of the fuselage nose section, 
forward of the windshield. 


B. Access to the static port heaters is through the side panels of the lower 
forward cargo compartment. 


C. Removal, installation and test procedures for each stetic port heater is 
identical. Test procedure for each pitot tube heater is identical. For 
removal and installation of pitot tube see Chapter 34. 


WARNING: DO NOT TOUCH AN ENERGIZED HEATER. 


2. Removal/Installetion Static Port Ice Protection Heater 
A. Remove Heater 


(1) Open applicable static port heater circuit breaker located on heat, 
vent, and ice protection (ac bus) section of EPC circuit breaker panel. 


(2) Disconnect electrical connector from heater. 

(3) Disconnect pressure line to static port. 

(4) Remove nut and washer from static port. 

(5) Remove heater. 

B. Install Heater 

(i) Make certain applicable static port neater circuit breaker located on 
heat, vent, and ice protection (ac bus) section of EPC circuit breaker 
panel is open. 

(2) Install heater on static port with arrow pointed outboard. 

(3) Install nut and washer on stetic port. 


(4) Connc.t pressure line. 


(5) Connect electrical connector. 
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(6) Close applicable static port heater circuit breaker located on heat, 


vent, and ice protection {ac bus) section of EPC circuit breaker panel. 


(7) Test heater (see Paregraph 3). 


3. Adjustment/Test Pitot and Static System 


A. Test Anti-icing Heaters 


(1) Open following circuit breakers located on EPC circuit breaker panel: 


(2) 


(3) 


(4) 


(5) 


(6) 


(7) 
(8) 


Oct 1/69 


—————————MÀ——— 


Circuit Breaker Panel Section 
С 
Captain's pitot heater Left ac emergency bus 
First Officer's pitot heater Right ac emergency bus 
Alternate pitot heater Left ac emergency bus 
Stall warning control and heater Miscellaneous (ac bus) 

eee  . .Ἱ.. 
Push applicable hee -@ilure push-to-test indicating lights. Lights 


should come on when pressed, and go off when released. 


Place anti~icing heaters switch in on position. Ail heater failure 
indicatirg lights should ccme on. 


Close applicable heater circuit breaker. Check corresponding pitot 
tube for an increase in temperature. Corresponding heater failure 
indicating light should be off. 


Open applicable heater circuit breaker. Corresponding pitot failure 
light should come on. 


Close stall warning control and heater circuit breaker. Check stall 
warning lift transducer for an increase in temperature. Stall warning 
heater failure indicating light shouii be off. 


Check that static port heaters are hot. 


Place anti-icing heaters switch in off positicn. 
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(9) Close following circuit breakers: 
а —————————————————— 
Circuit Breaker Panel Section 

_______„———————-———————-.———— 
Captain's pitot heater Left ac emergency bus 
First Officer's pitet heater Right ac emergency bus 
Alternate pitot heater Left ac emergency bus 
a 
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РІТОТ AND STATIC - MAINTENANCE PRACTICES 


1. General 

A. The anti-icing heaters switch, and the anti-icing heater failure warning 
lights are located in the flight compartment on the overhead switch panel. 
The right side static ports are lcceted on the lower fuselage aft of the 
forward galley service door; left side static ports are opposite. The pitot 
tubes are located on the upper part of the fuselage nose section, forward 
of the windshield. 

B. Access to the static port heaters is through the side panels of the lower 
forward cargo compartment. 

C. Removal, installation and test procedures for each static port heater is 
identical. Test procedure for each pitot tube heater is identical. For 
removal and installation of pitot tube see Chapter 5L. 

WARNING: DO NOT TOUCH AN ENERGIZED HEATER. 
2. Removal/Installation Static Port Ice Protection Heater (Airplanes 860 and 
Subsequent 
A. Remove Heater 
(1) Open applicable static port heater circuit breaker located on heat, 
vent, and ice protection (ac bus) section of EPC circuit breaker panel. 
(>) Disconnect electrical connector from heater. 
(3) Disconnect pressure line to static port. 
(4) Remove nut and washer from static port. 
(5) Remove heater. 
B. Install Heater 
(1) Make certain applicable static port heater circuit breaker located on 
heat, vent, and ice protection (ac bus) section of EPC circuit breaker 
panel is open. 
(>) Install heater on static port with arrow pointed outboard. 
(3) Install nut and washer or static port. 
(4) Connect pressure line. 
(5) Connect electrical connector. 
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(6) Close applicable static port heater circuit breaker located on heat, 


vent, and ice protection (ac bus) section of EPC circuit breaker panel. 


(7) Test heater (see Paragraph 3). 


5. Adjustment/Test Pitot and Static System 
ee апо осасіс System 


A. Test Anti-icing Heaters 


(1) 


(2) 


(3) 
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Open following circuit breakers located on EPC circuit breaker panel: 
eee C τ. 


Circuit Breaker Panel Sectior 


OO eee 


Captain's pitot heater Left ac emergency bus 


First Officer's pitot heater Right ac emergency bus 


Alternate pitot heater (817 and 
subsequent) 


Left ac emergency bus 


Stall warnirz control and heater Miscellaneous (ac bus) 


——  . . .  _ _ .. ... 


Push applicable heater failure push-to-test indicating lights. Lights 
shoulda come on when pressed, and ЕО off when released. 


Place anti-icing heaters switch in on position. All heater failure 
indicating lights should come on. 


Close applicable heater circuit breaker. Check corresponding pitot 
tube for an increase in temperature. Corresponding heater failure 
indicating light should be off. 


Open applicable heater circuit breaker. Corresponding pitot failure 
Light should come on. 


Close stall warning control and heater circuit breaker. Check stall 
warning lift transducer for en increase in temperature. Stall warning 
heater failure indicating light should be off. 

On airplanes 860 and subsequent, check that static port heaters are hot. 


Place anti-icing heaters switch in orf rosition. 
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(9) Close following circuit breakers: 


Circuit Breaker Fanel Section 
Captain's pitot heater Left ac emergency bus 
First Officers's pitot heater Right ac emergency bus 

ternate pitot heater (817 Left ac emergency bus 


and subsequent) 
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PITOT AND STATIC ~ MAINTENANCE PRACTICES 


1. General 
A. The anti-icing heaters and ammeter selector switch, and the anti-icing 

heaters ammeter are located in the flight compartment on the overhead 
switch panel. The right side static ports are located on the lower fuse- 
lage aft of the forward galley service door; left side stetic ports are 

[ opposite. The pitot tubes are located on the upper part of the fuselage 

nose section, forward of the windshield. 

| 


B. Access to the static port heaters is through the side panels of the lower 
forward cargo compartment. 


C. Removal, installation and test procedures for each static port heeter is 
identical. Test procedure for each pitot tube heater is identical. For 
removal and installation of pitot tube see Chapter 324. 


WARNING: DO NOT TOUCH AN ENERGIZED HEATER. 


2. Removal/Installation Static Port Ice Protection Heater 
A. Remove heater 


(1) Open applicable static port heater circuit breaker located on heat, vent, 
and ice protection (ac bus) section of ETC circuit breaker panel. 


(2) Disconnect electrical connector from heater. 
(3) Disconnect pressure line to static port. 
(hj Remove nut and washer from stetic port. 


(5) Remove heater. 


(1) Make certain applicable static port heater circuit breaker located on 
heat, vent, and ice protection (ac bus) section of EPC circuit breaker 
panel is open. 

(2) Install heater on static port with arrow pointed outboard. 

(3) Install nut and washer on static port. 


(4) Connect pressure line. 


(5) Connect electrical connector. 
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(6) Close applicable static port heater circuit breaker located on heat, 
vent, and ice protection (ac) bus section of EPC circuit breaker panel. 


(7) Test heater (see Paragraph 3). 


| 3. Adjustment/Test Pitot and Static System 
A. Test Anti-Icing Heaters 
(1) Place anti-icing heaters and ammeter selector switch in on positions 
indicated below. Check ammeter indication and heater temperatures 
(after 1 minute of continuous operation) for each position, and check 


that the static port heaters function in all switch positions. 


WARNING: DO NOT TOUCH AN ENERGIZED HEATER. 


Switch Position Ammeter Indication Heater 
(amperes) Temperature 
Minimum Maximum 

Off 0 0 Ambient 

Captain pitot 1.75 2.75 Hot 

First officer 1.75 2.75 Hot 

pitot 

Alternate vitot 1.75 2.50 Hot 

Stall warning 1.50 2.50 Hot 

Left outside air 1.20 2.20 Hot 

temperature 

Right cutside air 1.20 2.20 Hot 

temperature 

Off 0 0 Cools το ambient 
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T-ICING HEATERS AND AMMETER SELECTOR SWITCH - 
MATHTENANCS PRACTICES 
1. General 
А. The anti-icing heaters and ammeter selector switch is located in the flight 
| compartment on the overhead switch panel, adjacent io the ammeter. 
2. Removal/Installation Anti-Icing Heaters and Ammeter Selector Switch 
A. Remove Selector Switch 


(1) Open following circuit breakers located on EPC circuit breaker panel. 


i TT 


Circuit Breaker Panel Section 


__—_————————-——————-——-———-————-—————-—-— 


Captain's pitot heater Left ac emergency bus 
First officer's pitot heater Right ac emergency bus 
Alternate pitot heater Left ac emergency bus 


ФФ ЎЎ 


| 
| 
tall warning control and heater Miscelleneous (ac bus) 
WARNING: TAG AND SAFETY CIRCUIT BREAKERS (SEE CHAPTER 13). 
(2) Remove overhead switch panel (see Chapter 31). 
(3) Disconnect and tag wires at rear of switch. 
(L) Renove switch. 


B. Install Selector Switch 


(1) Make certein that following circuit breakers located on EPC circui* 
breaker panel are open. 


Ф 


Circuit Вгеакег Penel Section 
а y y X DVY)çGÚÇIEç£QRI02H£ É⁄ IIIçIŠ€IKT  I£IZI çII A AIIÉIIÉIIIÇI2<II—I£IIAIIIYN 
Captain's pitot neater Left ac emergency bus 
First officer's pitot heater Right ac emergency bus 
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Circuit Breaker Panel Section 
Alternate pitot heater Left ac emergency bus 
Stell werning control and heater Miscellaneous ac bus 


ο ——_——-——-— БЕ ————-—————————_ 


(2) Install switch on overhead switch panel. 
(3) Remove tags and connect wires to switch. 
(Қ) Install overhead switch panel (see Chapter 31). 


(5) Close following circuit breakers. 


Circuit Breaker Panel Section 


Se 


Ceptain's pitot heater Left ac emergency bus 
First cfficer's pitot heater Right ac emergency bus 
Alternate pitot heater Left ac emergency bus 
Stall warning control and heater Miscellaneous ac bus 


_——-—--—-— ———————— ——-—— 
3. Adjustment/Test Anti-Icing Heaters and Ammeter Selector Switch 


А. To test heaters and ammeter selector switch, perform pitot and static sys- 
tem test (see 30-30-0, Maintenance Practices). 
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ANTI-ICING HEATERS AND AVMETER SELECTOR SWITCH - 
MAINTENANCE PRACTICES 
1. General 
A. The anti-icing heaters and ammeter selector switch is located in the flight 


compartment on the overhead switch panel, adjacent to the ammeter. 


2. Removel/Installatios Anti-Icing Heaters апа Ammeter Selector Switch 
A. Remove Selector Switch 


(1) Open following circuit breakers located on EPC circuit breaker panel. 


„—————-—-——-——-г ———-ї —-——————————— 


Circuit Breaker Panel Section 
Captain's pitot heater Left ac emergency bus 
First officer's and flight recorder Right ac emergency bus 


pitot heater 


Alternate pitot heater Left ac emergency bus 
Stall warning control and heater Miscellaneous (ac bus) 
Speed command right Left ec emergency bus 
Speed command left Left ac emergency bus 
Ram air temperature Rignt ac emergency bus 


WARNING: TAG AND SAFETY CIRCUIT BREAKERS (SEE CHAPTER 13). 
(2) Remove overhead switch panel (see Chapter 21). 
(3) Disconnect and tag wires at rear of switch. 


(h) Remove svitch. 
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B. Install Selector Switch 


(1) 


(2) 
(3) 
(t) 


(5) 
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Make certain that following circuit breakers located on EPC circuit 
breaker panel are open. 


Circuit Breaker Panel Section 
a 
Captain's pitot heater Left ac emergency bus 
First officer's and flight recorder Right ac emergency bus 


pitot heater 


Alternate pitot heater | Left ас emergency bus 
Stall warning control and heater Miscellaneous ac bus 
Speed command right Left ac emergency bus 
Speed command left Left ac emergency bus 
Ram air temperature Right ac emergency bus 


Install switch on overhead switch panel. 
Remove tags and connect wires to switch. 
Install cverhead switch panel (see Chapter 31). 


Close following circuit breakers. 


Circuit Breaker Panel Section 
eee 
Captain's pitot heater Left ac emergency bus 
First officer's and flight recorder Right ac emergency bus 


pitot heater 


Alternate pitot heater Left ac emergency bus 

Stall warning control end Miscellaneous ac bus 

heater 

Speed command right Left ac emergency bus 

Speed command left Left ac emergency bus 

Ram air temperature Right ac emergency bus 
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3. Adjustment/Test Anti-Icine Heaters and £Ameter Selector Switch 


A. To test heaters and ammeter selector switch, perform pitot and static 
system test (see 30-30-0, Maintenance Practices). 
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ANTI-ICING HEATERS AND AMAETER SELECTOR SWITCH - 
МАТПТЕНАПСЕ PRACTICES 
1. General 


A. The anti-icing heaters and ammeter selector switch is located in the flight 
compartment on the overhead switch panel, adjacent to the ammeter. 


- 


2. Removal/Installation Anti-Icinz Heaters and Ammeter Selector Switch 
A. Remove Selector Switch 


(1) Open following circuit breakers located on EPC circuit breaker panel. 


Circuit Breaker Panel Section 
Captain's pitot heater Left ac emergency bus 
| First officer's pitot heater Right ac emergency bus 
Alternate pitot neater Left ac emergency bus 
Stall varning control and heater Miscellaneous (ac bus) 
| | Flight recorder pitot heater Right ac emergency bus 
Ram air temperature Heat, vent and ice pro- 


tection (ac bus) 


WARNING: TAG AND SAFETY CIRCUIT BREAKERS (SEE CHAPTER 13). 
(2) Remove overhead switch panel (see Chapter 31). 
(3) Disconnect and tag wires at rear of switch. 


(4) Remove switch. 
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B. Install Selector Switch 


(1) Make certain that following circuit breakers located on EPC circuit 
breaker panel are open. 


oOo O O O 


Circuit Breaker Panel Section 


oom 


Captain's pitot heater Left ac emergency bus 
| First officer's pitot heater Right ac emergency bus 
Alternate pitot heater Left ac emergency bus 
Stall warning control and heater Miscellaneous ac bus 
| Flight recorder pitot heater Right ac emergency bus 
Ram air temperature Heat, vent and ice 


| protection (ac bus) 


_ 2 νη. 


(2) Install switch on overhead switch penel. 
(3) Remove tags and connect wires to switch. 


(4) Install overhead switch panel (see Chapter 31). 


(5) Close following circuit brearers. 


nn — 7 —— Ε.Ε. 


Circuit Breaker Panel Section 
_ ууш ы U — — 7 
Caysain's pitot heater Left ac emergency *"^ 
| First officer's pitot hester Right ac emergency bus 
Alternate pitot heater Left ac emergency bus 
Stall warning control ond heater Miscellaneous ac bus 
| Flight recorder pitot he&.2r Right ac emergency bus 
Ram air temperature Heat, vent and ice 


protection (ac bus) 


_ CeC—— 


3. Adjustment /Test Anti-Icing Heaters апа Armeter Selector Switch 
A. To test heaters and ammeter selector switch, perform pitot and static 
system test (see 30-30-0, Maintenance Practices). 
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ANTI-ICING HEATERS AND ANMETER SELECTOR SWITCH - 
MAINTENANCE PRACTICE 


1. General 
A. The anti-icing heaters and ammeter selector switch is located in the flight 


compartment switch panel, adjacent to the ammeter. 


Installation Anti-Icing Heaters and Ammeter Selector Switch 


A. Remove Selector Switch 


(1) Open following circuit breakers located on EPC circuit breaker panel. 
_________—————————-—_—--—— 
Circuit Breaker Panel Section 


а C” —— — UA 


Captain's pitot heater Left ac emergency bus 
First officer's pitot heater Right ac emergency bus 
Alternate pitot heater Left ac emergency bus 
Stall warning control and heater Miscellaneous (ac bus) 
Flight recorder pitot heater Right ac emergency bus 


_ MM—————————————— 
WARNING: ТАС AND SAFETY CIRCUIT BREAKERS (SEE CHAPTER 13). 

(2) Remcve overhead switch panel (see Chapter 31). 

(3) Disconnect and tag wires aš rear of switch. 


(à) Remove switch. 
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B. Install Selector Switch 


(1) Make certain that following circuit breakers located on EPC circuit 
brearer panel are 


———————————— ο. ÉL 


Circuit Breaker Panel Section 
eee 
Captain's pitot heater Left ac emergency bus 
First officer's pitot heater Right ac emergency bus 
Alternate pitot heater Left ac emergency bus 
Stall warning control and heater | Miscellaneous ас bus 
Flight recorder pitot heater Right ac emergency bus 


— ——Tnn— Á Aa@Ao  — Nn.  — n.D m —r— À——ÓMÓM—MM— M — 


(2) Install switch on overhead switch ranel. 


(3) Remove tags and connect vires to switch. 


(z) Install overhead switch panel (see Chapter 31). 
(5) Close following circuit breakers. 
eee 
Circuit Breaker Panel Section 
eee 
Captain's pitot heater Left ac е" -rgency bus 
First officer's pitot heater Rignt ac emergence: bus 
Alternate pitot heater Left ac emergenby bus 
Stall warning control and heater Miscellaneous ac bus 
Flight recorder pitot heater Right ac emergency bus 
АА Ж 
3. Adjustment/Test Anti-Icing Heaters and Ammeter Selector Switch 
a ee tS Sse8vers апа Amneter Selector Switch 


. 


А. То test heaters and ammeter selector switch, perform pitot and static sys- 
tem test (see 30-30-90, Maintenance Practices). 
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ANTI-ICIUG HEATERS АП) АММЕТЕВ SELECTOR SWITCH 


MAINTENANCE PRACTICES 


tee 


1. General 
A. The anti-icing heaters and ammeter selector switch is located in the flight 
compartment on the overhead switch panel, adjacent to the ammeter. 
2. Removal/Installaticn Anti-Icing Heaters and Armeter Selector Switch 
------------------- L смс een ee Ы ο 
A. Remove Selector Switch 


(1) Open follewing circuit breakers located on EPC circuit breaker panel. 


Circuit Breaker Panel Section 
Captain's pitot heater Left ac emergency bus 
First officer's pitot heater Right ac emergency bus 
Alternate pitot heater Left ac emergency bus 
| Stall warning Miscellaneous ac bus 
Outside air tempereture right Right ac emergency bus 
| | -avside air tempereture left Right ас emerg-ncy bus 


WARNING: TAG AND SAFETY CIRCUIT BREAKERS (SEE CHAPTER 13). 
(2) Remove overhead switch panel (see Chapter 31). 
(3) Disconnect and tag wires at rear of switch. 


(à) Remove s../tch. 
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B. Install Selector Switch 


(1) Make certain that following circuit breakers located on EPC circuit 
breaker panel are open. 


Circuit Breaker Panel Section 
Captain's pitct heater Left ac emergency bus 
First officer's pitot heater Right ac emergency bus 
Alternate pitot heater Left ac emergency bus 
Stall werning Miscellaneous ac bus 
Outside air temperature right Right ac emergency bus 


| Outside air temperature left Right ac emergency bus 


(2) Install switch on overhead switch panel. 
(3) Remove tags and connect wires to switch. 
(4) Install overhead switch panel (see Chapter 31). 


(5) Close following circuit breakers. 


Circuit Breaker Panel Section 
Captain's pitot heater Left &c emergency bus 
First officer's pitot heater Right ac emergency bus 
Alternate pitot heater Left ac emergency bus 
Stall warning Miscellaneous ac bus 
Outside eir temperature right Right ec emergency bus 
Outside air temperature left Right ac emergency bus 


5. Adjustment/Test Anti-Icing Heaters and «mmeter Selector Switch 


A. To test heaters and ammeter selector switch, perform pitot and static 
system test (see 50-50-О, Maintenance Practices). 
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ANTI-ICING HEATER АММЕТЕВ - 


overh ead 


2. Removal/Installation Anti-Icing Heater 


A. Remove Ammeter 


MAINTENANCE PRACTICES 


ted in the flight compartment on the 
anti-icing heaters and ammeter selec- 


m 
Ammeter 


(1) Open following circuit breakers located on EPC circuit breaker panel. 
Circuit Breaker Panel Section 

Captain's pitot heater left ac emergency bus 
First cfficer's pitot heater Right ac emergency tus 
Alternate pitot heater Left ac emergency bus 
Stall warning control and heater Miscellaneous ac bus 
WARNING: TAG AND SAFETY CIRCUIT BREAKERS (SEE CHAPT=R 13). 

(2) Loosen screw at upper right side of anti-icing heater ammeter. 

(3) Remove ammeter from switch panel. Disconnect and cap electrical con- 


nector from ammeter. 
B. Install Amm ter 


(1) 


Make certain that following cir 
breaker panel are open. 


cuit breake 


s located on EPC circui 


Circuit Breaker 


Panel Section 


Captain's pitot heater 
First cfficer's pitot heater 
Alternate pitot heater 


Stall warning control and heater 


Left ac emergency bus 
Right ac emergency bus 
Left ac emergency bus 


Miscellaneous ac bus 


———————————————————————————— 
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(2) Connect electrical connector to emmeter and position ammeter in over- 
head switch panel. 


(3) Tighten screw on switch panel. 


(4) Close following circuit breakers. 


Circuit Breaker Panel Section 
Captain's pitot heater Left ac emergency bus 
First officer's pitot heater Right ac emergency bus 
Alternate pitot heater Left ac emergency bus 
Stall warning control and heater Miscellaneous ac bus 
3. Adjustmert/Test Anti-Icing Heater Ammeter 


A. To test heater ammeter, perform pitot ar2 static system test (see 30-30-0, 
Maintenance P ^ctices). 
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General 


The anti-icing heater ammeter is 10 


tor switch. 


Removal /Installation Anti-Icing Heater Ammeter 


Remove Ammeter 


(1) Open following circuit breakers located on EPC circuit breaker panel. 


(2) 


(3) 


Oct 15/68 


— _—  .  _ _ 


Circuit Breaker Panel Section 
eee LULU 


Captain's pitot heater Left ac emergency bus 


First officer's pitot heeter Right ec emergency bus 
Alternate pitot heater Left ac emergency bus 
Stall warning control and heater Miscellaneous ас bus 


Speed command attitude transducer 
heaters (right and left) 


Heat, vent, and ice 
protection ac bus 


Flight recorder and temperature 
probe pitot heater 
—— eee 
WARNING: TAG AND SAFETY CIRCUIT BREAXERS (SEE CHAPTER 13). 


Right ac emergency bus 


Ісозеп screw at upper right side of anti-icing heater ammeter. 


Remove ammeter from switch panel. isconnect and cap electrical con- 
nector from ammeter. 


30-30-2 
CODE 2 
Page 201 


Printed in U.S.A. 


DOUGLAS AIRCRAFT CO., INC. 


DC€-H SIXTY SERIES 


MAINTENANCE MANUAL 


ELECTRICAL 
CONNECTOR 


ANTI-ICING 
HEATER AMMETER MOUNTING 
SCREW 


LIGHT PANEL 


CLAMP ADJUSTMENT 
SCREW 
VIEW A “ндг-177ь 
Anti-Icing Heater Ammeter -- Installation 
30-30-2 Figure 201 
CODE 2 
Page 202 Jan 1/67 


Printed in U.S.A. 


DOUGLAS AIRCRAFTT CO., INC. 


22-8 SIXTY SERIES 


MAINTENANCE MANUAL 


B. Install Ammeter 


(1) Hake certain that following circuit breakers located on EPC circuit 
coreeker panel are open. 


Circuit Breaker Parel Section 


— ουίὔή  __ τη 


Captain's pitot heater Left ac emergency bus 
First officer's pitot heater Right ac emergency bus 
Alternate pitot heater Left ac emergency bus 
Stall warning control and heater Miscellaneous ac bus 
Speed command attitude transducer Heat, vent, and ice 
beeters (right and left) protection ac bus 
Flight recorder and temperature Right 8ο emergency bus 


probe pitot heater 


а L.L. L uu... 


(2) Connect electrical connector to ammeter ana position ammeter in overhead 
switch panel. 4 


(3) Tighten screw on switch panel. 


(4) Close following circuit breakers. 
EXE E KE o .. - _——_————— 


Circuit Breaxer Panel Section 
____________ ———————————-———-——_ 


Captain's pitot heater Left ac emergency bus 
First officer's pitot heater Right ac emergency bus 
Alternate pitot heater Left ac emergency bus 
Stall warning control and neater Miscellaneous ac bus 
Speed command attitude transducer Heat, vent, and ice 
heaters (right and left) protection ac bus 
Fiight recorder and temperature Right ac emergency tus 


probe pitot heater 
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3. Adjustment/Test Anti-Icing Heater femeter 


A. To test heater ammeter, perform pitot and static system test (see 30-30-0, 
= 
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ALTI-ICING HEATER АУМЕТЕВ - MAINTENANCE PRACTICES 


1. General 


А. The anti-icing heater ammeter is 
overnead switch panel + 
tor switch. 


б in the flight compartment on the 
Е 
m: avers and ammeter selec- 


2. Removel/Installation Anti-Icing Heater Ammeter 


A. Remove Armeter 


(1) Open following circuit breakers located on EPC circuit breaker panel. 


Сігсоі% Breaker Panel Section 
Captain's pitot heater Left ac emergency bus 
First officer's pitot heater Right ac emergency bus 
| Alternate pitot heater Left ac emergency bus 
| Stall warning control and heater Miscellaneous ac bus 
| 
| Flight recorder pitot heater Right ес emergency bus 
Rem air temperature Heat vent and ice 


| protection ac bus 
| 


| WARNING: TAG AND SAFETY CIRCUIT BREAKERS (SEE CHAPTER 13). 
(2) Loosen screw at upper right side of anti-icing heater ammeter. 


(3) Remove ammeter from switch panel. Disconnect and cap electrical con- 
nector from ammeter. 
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B. Install Armeter 


(1) Маке certain that following circuit breakers located on EPC circuit 
breaker panel are open. 


Circuit Breaker 


Panel Section 


eee 


Captain's pitot heater 
First officer's pitot heater 


Alternate pitot heater 


Left ac emergency sus 
Right ac emergency bus 


Left ac emergency bus 


Stall warning control and heater Miscellaneous ac bus 


Flight recorder pitot heater Right ac emergency bus 


Heat vent and ice 
protection ac bus 


. 


> 


(2) Connect electrical connector to ammeter and position ammeter in overhead 
switch panel. 


Ram air temperature 


(3) Tighten screw on switch panel. 


(b) Close following circuit breakers. 


Circuit Breaker Panel Section 


—————————————————Ó——————— À—M— 


Captain's pitot heater Left ac emergency bus 


| First officer's pitot heater Right ac emergency bus 
Alternate pitot heater Left ac emergency bus 
Stall warning control and heater Miscellanecus ac bus 


Flight recorder pitot heater Right ac emergency bus 


Heat vert and ice 
protection ac bus 


———————————————— MÀ 
3. Adjustment/Test Anti-Ieinre Heater Armeter 


A. To test heater ammeter, perform pitot and static system test (see 30-30-0, 
Meintenence Practices). 


Ram air temperature 
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ANTI-ICING HEATER AMMETER - MAINTENANCE PRACTICES 


1. General 


лысы 44 СА VLA СА 


А. The anti-icing heater ammeter is located in the flight compartment on the 


overhead switch panel, adjacent to the anti-icing heaters and ammeter 
selector switch. 


2, Removal/Installation Anti-Icing Heater Ammeter 


A. Remove Ammeter 


(2) 


(2) 
(3) 


Jan 1/6T 


Open following circuit breakers located on EPC circuit breaker panel. 
и 
Circuit Breaker Panel Section 


MR Q Y y IKRUMII,⁄II€I—I II. eO QI. ———À —— HM ———— 


Captain's pitot heater Left ac emergency bus 
First officer's pitot neater Right ac emergency bus 
Alternate pitot heater Left ac emergency ous 
Stall warning control ard heater Miscellaneous &c bus 
Flight recordcr pitot neater Right ac erergency bus 


-:ν«,πωωὤπ-------------------------Γ-Γ-Γ--Γ-ΓΓ-ΓΓ-ΓΓ--Γ--------- 
WARNING: ТАС AND SAFETY CIRCUIT BREAVERS (SEE “HAPTER 13). 
Loosen screw at upper right side of anti-icing heater ammeter. 


Remove ammeter from switch panel. Disconnect and cap electrical con- 
nector from ammeter. 
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B. Install Ammeter 


(1) Make certain that following circuit breakers located on EPC circuit 
breaker panel are open. 


Circuit Breaker Panel Section 
Captain's pitot heater Left ac emergency bus 
First officer's pitot heater Right &c emergency bus 
Alternate pitot heater Left ac emergency bus 
Stall warning control and heater Miscellaneous ac bus 
Flight recorder pitot heater Right ac emergency bus 


(2) Connect electrical connector to ammeter and position ammeter in overhead 
switch panel. 


(3) Tignten serew on switch гасе1. 


(h) Close following circuit breakers. 


Circuit Breaker Panel Section 
Captain's pitot heater Left ac emergency bus 
First officer's pitot heater Right ac emergency ‘us 
Alternate pitot heater Left ac emergency bus 
Stall warning control and heater Miscellaneous ac bus 
Flight recorder pitot Right ac emergency bus 


3. Adjustmert/Test Anti-Icing Heater Ammeter 


A. To test heater ammeter, perform pitot and static system test (see 30-30-0, 
Maintenance Practices). 
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ANTI-ICING HEATER AMMETER - MAINTENANCE PRACTICES 
— — s RAG LICES 


1. General 
A. The anti-icing heater ammeter is located in the flight compartment on the 
overhead switch panel adjacent to the anti-icing heeters and ammeter selec- 
tor switch. 
2. Removal/Instellation Anti-Icing Heater Ammeter 
— — ë seever ammeter 


A. Remove Ammeter 


(1) Open following circuit breakers located on EPC circuit breaker panel. 


eee 


Circuit Breaker | Panel Section 
= 
Captain's pitot heater Left ac emergency bus 
First officer's pitot heater Right ac emergency bus 
Alternate pitot heater Left ac emergency bus 
Stall warning Miscellaneous ac bus 
Outside air temperature right Right ac emergency bus 
Outside air temperature left Right ac emergency bus 


_ OO —_— _ s LL 


WARNING: ТАС AND SAFETY CIRCUIT BREAKERS (SEE CHAPTER 13). 
(2) Loosen screw at upper right side of anti-icing heater ammeter. 


(3) Remove ammeter from switch panel. Disconnect and cap electrical connec- 
tor from ammeter. 


B. Install Ammeter 


(1) Make certain that following circuit breakers located on EPC circuit 
breaker panel are open. 


re  . G 


Circuit Breaker Panel Section 
Captain's pitos heater Left ac emergency bus 
First officer's pitot heater Right ac emergency bus 
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Circuit Breaker Panel Section 
eee 
Alternate pitot heater Left ac emergency bus 
Stall warning Miscelieneous ec bus 
Outside air temperature right Right ac emergency tus 
Outside air temperature left Right &c emergency bus 


———————M MM ppg 


(2) Connect electrical connector to ammeter and position ammeter in overhead 
switch panel. 


(3) Tighten screw on switch panel. 


(4) Close following circuit breskers. 


SS ree Pha sp 


Circuit Breaker Panel Section 
Captain's ріс: heater Left ac emergeucy bus 
First officer's pitot heater Right ec emergency bus 
Alternate pitot heater Left ac emergency bus 
Stall warning Miscellaneous ac bi. 
Outside air temperature right Right &c emergency bus 
Outside air temperature left Right ac emergency bus 


3. Adjustment/Test Anti-Icing Heater Ammeter 
LLL ο τι Hearer лшлесег 


A. 10 test heater ammeter, perform pitot and static system test (see 30-30-0, 
Maintenance Practices). 
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WINDOWS AND WINDSHIELDS - DESCRIPTION AND OPERATION 


1. General 


А. Eech windshielé outer panel assembly (one for the left, center, алб right 
windshields) is heated by en electric current which passes through a con- 
ductive oxide coating. This coating is fused to the aft fece of the outer 
glass ply of each panel assembly. The heating effect provides elasticity 
enebling the assembly to withstand impact from flying objects and anti- 
ices and defogs the assembly for clear vision. A similar conductive 
coating is incorporated in the two eyebrows end in the two clearview 
window inner surfeces of the outer ply. The heating effect provides for 
impact resistenne and defogging. 


B. The windshield and window heat control system consists of the following 
components: 


(1) Temperature-sensing elements sealed in the vinyl interlayer of the 
panel assemblies for each windshield end window 

(2) Amplifiers, one for each winásLieli олі window, located on the forward 
equirzent panel of the electrical power center 


| Control relays, two for each windshield, and autotransformers, one 
2 2 2 
for each windshield, located on the forward equipment panel next to 
the amplifiers 


(4) А windshield heat control switch, located on the overhead switch panel 
with off, warm up, and full power positions 


NOTE: The windstield heat control switch is a lever-lcck type and 
must be pulled out before it can be moved to the full power 
position. 


(5) Heating elements (conductive coatings), one for each windshield and 
window. 


C. The windshield heat switch controls both the windshield and the window 
panel circuits. The resistance of the sensing eleme..ts is effected by 
the panel temperature and forms the variable leg of the amplifier bridge 
circuitry. А sufficient change in the resistance causes the amplifier to 
apply load current to, or remove load current from, tne panels as the 
temperature requires. А fail-safe circuit in each amplifier disconnects 
the load circuit from the panel in the event that a sensing element 
becomes shorted. The кілбвһіеіс load switching is accozolished by relays 
in each amplifier and by control relays and autotransformers outside the 
empiifiers. Bleed resistors are connected to the control relays to pre. 
vent the possibility of voltage breakdown and arcing at the windshield 
terminals, caused оу static buildup when the wincow heating element is 
isolated from ground. The window load circuits are switched directly by 
the amplifier relays without the use of control relays or autotransformers. 
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When called for by the amplifier, the autotrensformers apply a low or high 
voltage depending on whether the switch is in the warm up or the full 
power position. 


A windshield pneumatic rain removal system is provided for the left and 
right windshields. Bleed eir from the pneumatic system is ducted through 
the pneumatic manifold to the rain removel shutoff valves and is controlled 
by levers in the flight compartment. When opened, the valves allow an air 
blast to pass through plenum chambers, which direct the eir onto the wind- 
shields, causing water to form into beads end roll off the gless. 
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WINDOWS AND WINDSHIELD - DESCRIPTION AND OPERATION 


General 


The windshield panels (left, center, and right), the two eyebrow windows 
and the two clearview windows ere electrically heatec py elements 
(conductive coatings) in the gless. The heated glass provides a shock- 
resistance surface for flying objects. The windshields ere neated on both 
inner and cuter surfaces which elso provides anti-icing and antifogging of 
the gless. The four windows are heated on the inner surfaces oniy. 


Temperatures of the outer surfaces of the чілбеһіеій panels are sensed by 
sensing elements which work in conjunction with the temperature controllers 
to regulate current flow.to the heating elements. 


The inner (enti-fogging elements) are controlled by thermal switches on the 
glass which make or break the electrical circuits to the heating elements, 
thereby controlling the temperature. The enti-fogging system is used 
during certain weather contitions on the ground to clear the windhsields 
and windows end shorten dispetch time, and in the air to prevent fogging 
of the glass during rapid ascent or descent. 


A pneumatic and a liquid rain repellent system are provided for the left 
and right windshields. The pneumatic rain removal system operates from 
the pneumatic system and is controlled by levers іп the flight compart- 
ment and may be operated either inGepencently, or in conjunction with, 
the rain repellent system. 


The rain repellent system is controlled by a switch in the flight 
compertment. When the switch is depressed, rain repellent fluid is sprayed 
on the surfaces of the left and right windshields from spray nozzles near 
the lower edge of the windshields. The fluid when spread by pneumatic 
source or the slipstream, causes water to form into beads end roll off 

the glass. 


A winishield pneumatic rein removal system is provided for the left and 
right windshields. Bleed air from the pneumatic system is cucted through 
the pneumatic manifold to the rain removal shutoff valves and is controlled 
by levers in the flight compartment. When opened, the valves allow an air 
blast to pass through plenum chambers, which direct the air onto the wind- 
shields, causing water to form into beads and roll off the glass. 
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WINDOWS AND WINDSHIELD ANTI-ICDIG/ANTI-FOGGLIG - 
DESCRIPTION AND OFERATION 


2. Description 


A. Each windshield outer panel assembly (one for the left, center, and right 
windshields) is heated by an electric current which passes through a conr- 
ductive oxide coating. This coating is fused to the aft face of the 
outer glass ply of each panel assembly. The heating effect is two-fold: 

(1) Provides elasticity enabling the assembly to withstend impact fran 
flying objects, and (2) Anti-ices and defogs the assembly for clear vision. 
A similer conductive coating is incorporated in the two eyebrow and in the 
two clearview window inner surfaces of the outer ply. The heating effects 
provide for impact resistance and defogging. 


B. The windshield and window heat control system consists of the following 
components: 


(1) Temperature-sensing elements sealed in the vinyl interlayer of the 
panei assemblies for each windshield and window; 


(2) Amplifiers, one for each windshield and window, located on the forward 
equipment penel of the electrical power center; 


(3) Control relays, two for each windshield, and autotransformers, one for 
each windshield, located on the forward equipment panel next to the 
amplifiers. 


(4) A windshield heat control switch, located on the overheed switch panel 
with OFF, WARM UP, and FULL POWER positions; 


NOTE: The windshield heat control switch is a leverlock type and must 
be pulled out before it can be moved to the FULL POWER position. 


(5) Heating elements (conductive coatings), one for each windshield and 
window. 


2. Operation 


A. The windshield heat switch controls both the windshield and the window 
panel circuits. The resistance of the sensing elements is affected by the 
panel temperature and forms the variable leg of the amplifier bridge cir- 
cuitry. A sufficient change in the resistance causes the amplifier to 
apply load current to, or remove load current from, the panels as the 
temperature requires. A fail-safe circuit in each amplifier disconnects 
the load circuit from the panel in the event that a sensing element 
becomes shorted. The windshield loed switching is accomplished by relays 
in each amplifier and by control relays and autotransformers outside the 
amplifiers. Bleed resistors are connected to the control relays to prevent 
the possibility of voltage breakdown and arcing at the windshield terminals 
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caused by static buildup when the window heating element is isolated from 
ground. Тһе window load circuits are switched directly by the amplifier 
relays without the use of control releys or autotransformers. 


When called for by the amplifier, the autotrensformers apply a low or high 
voltege depending on whether the switch is in the WARM UP or the FULL 
POWER position. 
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WINDOWS AND WINDSHIELD ANTI-ICTIG/ANTI-FOGGDIG - 
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DESCRIPTIO: AND OPERATION 


General 


Each windshield panel (left, center, and right) is electrically heated by 
two elements instelled in the glass. One element (conductive coating) is 
fused to the aft face of the outer glass ply and the other is fused to the 
forward face of the imer glass ply of each panel. The heating effect of 
both elements provides elasticity enabling the psnel to withstend impect 
force from flying objects. Electrical heating provides anti-icing of the 
external surface (see Figure 1) ana antifogging on the internal surface of 
the glass (see Figure 2). An element (conductive coating) is also fused 
to the forvard fece of the inner glass ply of the two eyebrow windows and 
two clearview windows to provide antifogging of the internal surfaces. 


The window and windshield heating system consists of the following 
components: 


(2) Two temperature Sensing elements for windshield anti-icing, sealed in 


the inner ply of each windshield panel (one in use; the other for 
standby). 


(2) 


(3) 


(4) 


(5) 


(6) 
(7) 


(3) 


Heating elements (conductive coatings), one in each window and two in 
each windshield panel. 


Thermal switches, опе in inside surface of each clearview апд eyebrow 
Window, and windshield panel. 


Temperature controllers, one for each windshield, located in the elec- 
trical power center forward equipment panel. 


Transformers, one for each windshield anti-ice electrical system, 
located in the electrical power center forward panel. 


Windshield heeter switch located on the forward overhead switch penel. 


Antifog relay, one for all heated glass panels, located c.. the electri- 
cal power center forward equipment panel. 


Windshield temperature control releys, two for each windshield, located 


in the EPC forward equipment panel. 


The windshield temperature controller is a solid state electronic device 
that controls the temperature of the glass panels by Switching electrical 
power on and off as required. Input electrical power to each controller 
is 115 vac. The output of each controller is routed through a step up 
transformer where the voltage is stepped-up to supply approximately 25h 
vac to the windshield heating element with the control switch in warm-up 
or approximately 350 vac with the control switch in full power position. 
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2. Operation 


A. 


Temperature control of each windshield panel for shock-proofing end 
anti-icing is accomplished by sensing elements installed in the glass 
working in conjunction with & temperature controller. Тһе elements, 
affected by the temperature of the gless, signal the controller to switch 
on or off the electrical power to the heating elements in the glass. 


The &ntifog heating system is not normally used, as heating of the inner 
surfaces of the glass is required only under certain weather conditions. 
The windshield ice protection switch controls both the windshield heat 
and entifogging electrical circuits, however the cockpit window antifog 
control circuit breakers are normally left open to permit operation of 
windshield heat without turning on the antifogging system. When the wind- 
shield ice protection switch is turned on, and the antifog circuit breakers 
are closed, the windshield defog control relay is energized to close the 
circuits to the entifogging heating elements. The anti-ice circuits are 
closed directly by the switch. As temperatures of the inner glass panel 
of each windshield and window change, the thermal switches mounted against 
the gless make or break the circuitry to the entifogging heater elenents 
to control temperature. 
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WINDOWS AND WINDSHIELD ANTI-ICIUG/ANTI-FOGGING - 
eee ei - 


DESCRIPTION AND OPERATION 


General 


A. Each windshield panel (left. center, and right) is electrically heated by 


two elements installed in the glass. One element (conductive costing) is 
fused to the aft face of the outer glass ply and the other is fused to the 
forward face of the inner glass ply of each panel. The heeting effect of 
both elemects provides elasticity enabling the penel to withstand impact 
force from flying objects. Electrical heating provides anti-icing of the 
external surface (see Figure 1) anà antifogging on the internal surface of 
the glass (see Figure 2). An element (conductive coating) is also fused 
to the forvard face of the inner glass ply of the two evebrow windows and 
two clearview windows to provide antifogging of the internal surfaces. 


The windshield hesting elements are protected by an abnormal temperature 
Getector. If the temperature of the vindshield glass is above or below 
normal, the detector energizes caution lights on the systems engineer's 


instrument panel. 


2. The window and windshield heaving system consists of the following 
components: ` 


(13) 


Oct 1/67 


` 
Two temperature sensing elements for windshield enti-icing, sealed in 
the inner ply of each windshield panel (one for heat control; the other 
for the over/under temperature detector). 


Heating elements (conductive coatings), опе in each window апё two in 
each windshield panel, 


Thermal switches, one in inside surface of each clearview and eyebrow 
window, and windshield panel. 


Temperature cortrollers, one for each windshield, located in the elec- 
trical power center forward equipment panel. 


Transformers, one for eech windshield anti-ice electrical system, located 
in the electrical power center forward panel. 


Windshield heater switch located on the forward overhead switch panel. 


Antifog relay, one for all heated glass panels, located on the electri- 
cal power center forward equipment panel. 


Windshield over/under temperature detector, one for the three wind- 
Shields, located on the electrical power center forward panel. 
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(8) Windshield temperature control relays, two for each windshield, located 
in the EPC forward equipment panel. 


D. The windshield temperature controller is г sclid state electronic device 
that controls the temperature of the glass panels by switching electrical 
power on and off as required. Input electrical power to each controller is 
115 vac. The output of each controller is routed through a step up trans- 
former where the voltage is stepped-up to Supply approximately 25h vac to 
the windshield heating element with the control switch in warm-up or 
approximately 350 vac with the control switch in full power position. 


2. Operation 


A. Temperature control of each windshield penel for shock-prcofing and anti- 
icing is accomplished by Sensing elements installed in the glass working in 
conjunction with a temperature controller. Ihe elements, affected by the 
temperature of the glass, Signal the controlier to switch on or off the 
electrical power to the heating elements in the glass. 


B. Indication of over/under temperature of the windshield glass panels is pro- 
vided by the over/under temperature detector. A second Sensor, installed 
in each windshield glass, provides an under or over temperature signal to 
the detector. When the temperature is low the winéshield under temperature 
light on the system engineers panel is activated, when the temperature is 
high the vindshield overtempereture light is activated. 


C. The antifog heating System is not normally used, as heating of the inner 
Surfaces of the glass is required only under certain weat"2r conditions. 
The windshielé ice protection switch controls both the windshield heat and 
antifogging electricai circuits, however the cockpit window antifog control 
circuit breakers are normally left open to permit operation of windshield 
heat without turning on the antifogging system. When the windshield ice 
protection switch is turned on, and the antifog circuit breakers are closed, 
the windshield defog control relay is energized to close the circuits to 
the antifoggirg heating elements. The anti-ice circuits are closed directly 
by the switch. As temperatures of the inner glass panel of each windshield 
and window change, the thermal switches mounted against the glass make or 
break the circuitry to the antifogging heater elements to control 
temperature. 
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WINDOWS AND WINDSHIELD ANTI-ICING/ANTIFOGGING - TROUBLE SHOOTING 


General 


The trouble shooting procedures for the windshields (right, center. and 
left) are identical. Figure 101 reflects the right windshield heat control 
circuit. Refer to the Electrical Wiring Diagram Manual for the center and 
left windshield heat control circuits. 


The trouble shooting procedures for the left and right eyebrow and clear- 
view windows are identical. Figure 102 reflects the window heat control 
circuit. 

Windshield line checkers (see Paragraph 2) can be used to trouble shoot 
the windshield amplifier (controller) and circuits by following the 
instructions which accompany the checker. 


Tools and Equipment Required 


NOTE: Equivalent substitutes may be used instead of the following listed 


items. 
Item Name Number Manufacturer Use 
A Multimeter 260 Simpson Continuity and 
resistance checks 
B Windshield 4167159 Douglas Aircraft Trouble shoot ampli- 
heater Co., Inc. fier, and sensing 
system line and power circuits 
checker without operating 
windshield 
or 
Dynamic 4889798 Dougles Aircraft Trouble shoot 
windshield Co., Inc. controller and wind- 
temperature . shield circuits 
line checker with windshield 
operating 
30-41-0 
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3. Trouble Shoot Windows and Windshields 


Possible Causes 


Isolation Procedure 


Correction 


A. WINDSHIELD HEATS WITH CONTROL SWITCH IN FULL POWER POSITION, BUT NOT IN 


WARM UP POSITION 


a SS _———.——à+)m-. 


WARNING: THE OUTPUT VOLTAGES OF THE WINDSHIELD TRANSFORMERS ARE FROM 
260 to 420 VOLTS, WITH A CURRENT RATING THAT IS DANGEROUS TO 


LIFE. 


NOTE: Trouble shooting procedures are performed with control switch in 


werm up position. 


(1) Faulty windshield 
heat transformer 


(2) Faulty wiring 
between warming 
relay and trans- 
former. 


(3) Faulty warm up 
relay 


Jan 1/67 


With voltmeter set in 
500-vac range, check for 
voltage from terminal 1 
to 3 of trensformer. If 
no voltage, proceed to 
step (2). 


Check for voltege fram 
terminal BL of warning 
reley to terminal 1 of 
transformer. 


If no voltage is present, 
check for voltege from 
terminal B2 of warm up 
relay to ground. If 
voltege is present, 
proceed to step (3). 


Check for voltege fron 
terminal Χ to ΧΡ of full 
power relay. If no volt- 
age is present, check 
for voltage from terminal 
X2 of warm up relay to 
ground. If no voltage is 
present, proceed to step 


te 
. 
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If voltage is 
present, replace 
transformer. 


If voltage is 
present, repair 
or replace wire 
between terminal 
BL of warm up 
relay to terminal 
3 of trensformer. 


If no voltage is 
present, repair 
or replace wire 
between terminal 
B2 of warm up 
relay end terminal 
ΒΘ o? full power 
relay. 


If voltage is 
present, replace 
warm up reisy. 
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Possible Causes Isolation Procedure Correction 


_——._..—————————.—.——————-———-—————— 


А. WINDSHIELD HEATS WITH CONTROL SWITCH IN FULL POWER POSITION, BUT NOT IN 
WARM UP POSITION (Continued) 


a IILLL.LUILL- C CCCCCCCCU.——— 


(h) Faulty wiring Remove overhead switch If no continuity, 
between over- panel (see Chapter 31). repair or replace 
heed switch Check continuity from epplicable wire. 
panel plug and pin o? plug to terminal 
warm up relay Ce of full power relay 


and from pin of plug to 
terminal X2 of warm up 
relay (see Wiring Diegram 
Manual). If continuity 
exists, proceed to step 


(5). 

(5) Faulty wiring Check continuity between If no continuity, 
between control plug and control switches repair or replace 
switch and cver- as follows: wire. 
head panel plug Pin 6 to terminal A3 


Pin 33 tc terminal B3 
Pin 31 to terminal C3. 
If continuity exists, 
proceed to step (6). 


(6) Feulty control Check continuity between If no continuity, 
switch following switch termi- replace control 
nals: switch. 
А2 to АЗ 
Be to 53 
C2 to C3. 


„__—_—————————————————————————-—— 
В. WINDSHIELD HEATS WITH CONTROL SWITCH IN WARMUP, BUT NOT IN FULL POWER 
POSITION 


er <5.K.KO”<⁄KI<$€Š$ŠIZIIIKWIIOOÇŠIƏÇ$IIIQŠIUIIIT aaa 


WARNING: THE OUTPUT VOLTAGES OF THE WINDSHIELD TRANSFORMERS ARE FROM 260 
to 420 VOLTS, WITH A CURRENT RATING THAT IS DANGEROUS TO LIFE. 


NOTE: Trouble shooting procedures are performed with control switch in 
full power position. 


. (1) Faulty windshield With voltmeter set in 500- If voltage is 
heat transformer vac range, check for volt- present, replace 
age from terminal 1 to 2 heat transformer. 


of transformer. If no volt- 
age, proceed to step (2). 
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Possible Causes Tsoletion Procedure Correction 


В. WINDSHIELD HEATS WITH CONTROL SWITCH IN WARMUP, BUT NOT IN FULL POWER 
POSITION (Continued) 


(2) Fevity wiring Check for voltege frax If voltage is 
between relay terminal Bl of full pover present, repair 
end transformer relay to terminal 1 of or replace wire 

trensformer. between terminal 


Bl of full power 
relay to termi- 


nal 2 of 
vrensformer. 
If no voltege is present, If voltege is 
check for voltage from present, repair 
terminal X2 of full power or replace wire 
relay to ground. If no between terminal 
voltage is present, pro- Xl of full power 
ceed to step (3). reley and termi- 
nal Xl of warm 
up relsy. 

(3) Faulty full Check for voltage fron If voltege is 
power relay terminal Xl to X2 of full present, replace 

power relay. full power reley. 

If no voltege is present, If voltage is 

check for voltage fran present, repair 

verminal X2 of full or replace 

power relay to ground. applicable 

If no voltage is present, Ground wire 

proceed to step (4). (see Wiring Dia- 
gram Manual). 

(4) Faulty wiring Remove overhead switch If no continuity, 
between overhead panel (see Chpater 31). repair or replace 
switch panel plug Check continuity fron applicable wire. 
and full power pin of plug to terminal 
relay. C2 of warm up reley and 

from pin of plug to 

terminal X2 of full power 

relay (ве: Wiring Dia- 

gram Manual). If conti- 

nuity exists, proceed to 

step (5). 
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Possible Causes Isolation Procedure Correction 


B. WINDSHIELD WITH CONTROL SWITCH IN WARM UP BUT HOT IN FULL POWER POSITION 


(Continued) 

(5) Feulty wiring Check continuity between If no continuity, 
between control plug ела control switch repair or replace 
switch snd over- as follows: wire. 
head switch panel Pin 34 to terminal Al 
plug Pin 32 to terminal Bl 

Pin 30 to terminal Cl. 
If continuity exists, 
proceed to step (6). 
(6) Faulty control Check continuity between If no continuity, 
switch following switch termi- replace switch. 
nals: 
Al to A2 
Bl to B2 
61 to C2. 


C. WINDSHIELD DOES NOT HEAT WITH CONTROL SWITCH IN EITHER WARM UP OR FULL 
POWER POSITIONS 


WARNING: THE OUTPUT VOLTAGES OF THE WINDSHIELD TRANSFORMERS ARE FROM 
260 to h20 VOLTS, WITH A CURRENT RATING THAT IS DANGEROUS TO 


NOTE: Trouble shooting procedures are performed with control switch in 
warm up position. 


(1) Faulty With voltmeter set in If voltage exists, 
windshield 500-vac range, check for replace 
voltage across upper and windshield. 


Jower windshield bus. If 
no voltege, proceed to 


step (2). 

Open applicable outer pene If no continuity 
windshield heat circuit or resistance 
breakers. Check resistance does not conform 
of windshield sensing ele- to graph, replece 
ment at windshield (see windshield (see 


Wiring Diagram Manuel). If Chapter 6). 
continuity exists, pro- 
ceed to step (4). 
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C. 


__________„ Ñ 


Possible Causes 


Isoletion Procedure 


Correction 


_ rL. —— .%Ü 


WINDSHIELD DOES NOT HEAT WITH CONTROL SWITCH IN EITHER WARM UP OR FULL 
POWER POSITIONS (Continued) 


I 


(2) Faulty wiring Check for voltege between If voltage 
between windshield terminals V, W, or X and exists, repair 
bus and heat 1 of transformer. If no or replace 
transformer voltage is present, pro- applicable wire 

ceed to step (3). from transformer 
to windshield bus 
(see Wiring Die- 
gram Manual). 

(3) Faulty wiring Check for voltage fron If voltage is 
between terminal terminal Xl of warm up present, repair 
Xl of warm up relay to ground. or replece 
reley end ground ground wire. 

(h) Feulty tempereture Disconnect electrical If resistence is 
controller or wir- connector from tempere- not same, repeir 
ing to temperature ture controller. Check or replace appli- 
controller thet resistance between cable wire (see 

pins 4 and 5 of connector Wiring Diagram 
is approximately same as Manual). 
obtained in step (1). 
I? resistance is 
approximately 
same, replace 
temperature 
controller. 
Check continuity between I? no continuity, 
pin 7 of connector and repair or replace 
ground. wire. 
Check continuity between 1f no continuity, 
pin 2 of connector and repair or replace 
terminal C2 of full applicable wire 
power relay. (see Wiring 
Diagram Manuel). 
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D. EYEBROW AND CLEARVIEW WIDOWS DO NOT HEAT WITH CONTROL SWITCH IN WARMUP 
OR FULL POWER POSITIONS 


(1) Faulty circuit Check for voltege at EPC If no voltage 

breaker upper equipment panel exists, check 
terminal strip (see circuit breaker. 
Wiring Diegrem Manuel). 

(2) Feulty wiring Open eyebrow end clear- If no continuity 
between circuit view window heat circuit exists, repair 
breaker and EPC breaker, and check conti- or replace. wire 
upper equipment nuity between circuit or windshield 
panel terminal breaker and terminal head control 
strip (see Wiring strip. switch as 
Diegram Manual) applicable. 


E. CLEARVIEW WINDOW DOES NOT HSAT WITH WINDSHIELD CONTROL SWITCH IN WARMUP 
OR FULL POWER POSITION. OTHER CLEARVIEW WINDOWS OPERATE NORMALLY. 


(1) Faulty window With voltmeter set in If voltage 
115-vac range, check for exists, replace 
voltage across window window. 


buses. If no vcltage, 
proceed to step (2). 


Open eyebrow and clear- If no continuity, 
view window heat circuit replace window. 
breaker. Check resistance 

of window sensing element 

at window. if continuity 

exists, proceed to step 


(2). 

(2) Faulty tempereture Disconnect electrical If resistance is 
controller or wir- connector from tempere- not seme, repair 
ing to temperature ture controller. Check o> replace appli- 
controller that resistance between cable wire (see 

pins h and 5 of con- Wiring Diagrem 
nector is approximately Manual). 
same as obtained in 
step (1). 
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Possible Causes Tsolation Procedure 


Correction 


E. CLEAR 
OR FULL POWER POSITION. 


(Continued) 


М WINDOW DOES NOT HEAT WITH WINDSHIELD CONTROL SWITCH IN WARMUP 
OTHER CLEARVIEW WINDOWS OPERATE NORMALLY. 


Ф  —— —- _—_———--——++—+——— 
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Check continuity between 
pins 2 and 3 of connector 
and ground. 


Close eyebrow and window 
heat and clearview cir- 

cuit breaker, and check 

for voltage at pin 7 of 

electrical connector.. 


Ремед in U.S.A. 


If resistence is 
approximately 
same as obtained 
in Step (1), 
replece tempera- 
ture controller. 


If no continuity, 
repair or replace 
applicable wire. 


If no voltege 
exists, repair 
or replace wire 
between terminel 
strip, located in 
EPC upper equip- 
ment panel and 
temperature 
controller. 
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1. General 


A. The temperature controllers, one for each windshield are located on the 
EPC forward equipment panel. Three transformers, one for each windshield, 
and six relays, two for each windshield, are also located on the EPC 
forward equipment panel. 


B. The anti-fog relay, one relay for all heated glass panels is located on 
the EPC center forward eauipment panel. 


C. The window anti-fog control circuit breakers located on the heat, vent, 
and ice protection bus section of the EPC circuit breaker panel must be 
| opened to perform trouble shooting procedures A through E, and closed to 
perform procedures F through I. Opening the circuit breakers deenergizes 
the anti-fog electrical system so that the inner surfaces of the wind- 
shields do not heat. 


WARNING: USE CARE IN MEASURING VCLTAGE BETWEEN TRANSFORMER АМ) HEATING 
| ELEMENT. OUTPUT VOLTAGE Or TRANSFORMER HAS CURRENT RATING 
DANGEROUS TO LIFE. І 


2. Tools and Equipment Required 


А. А multitester, model 260 Simpson or equivalent is required to perforn 
troubie shooting procedures. 


3. Trouble Shooting 


NOTE: In order to accurately determine system operation, ambient temperature 
of the window and windshield panels should be below approximately 
80°F (26.7?C) at start of the trouble shooting procedures. It is 
recommended that the procedures be conducted inside a hangar or in a 
shaded area. 


Possible Cause Isolation Procedure Correction 


| A. ALL WINDSHIELDS FAIL TO HEAT (ANTI-ICING) WITH CONTROL SWITCH IN EITHER 
WARM-UP OR FULL POWER POSITION 


(1) Windshield ice Check for electrical power Replace switch. 
protection switch to switch. If present, 
is defective check for power at output 


terminals. If not present, 
- switch is defective. 
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Possible Cause Isolation Procedure Correction 


B. ONE WINDSHIELD FAILS TO HEAT (ANTI-ICING) WITH CONTROL SWITCH IN EITHER 
WARM-UP OR FULL POWER POSITION. OTHER TWO WINDSHIELD ANTI-ICING SYSTEMS. 
FUNCTION NORMALLY, 


At windshield terminal Leave spare 


(1) Temperature 
sensing element strip, connect wire from element 
| is defective. controlier (pin 5) to connected. 
terminal with spare sensing 
element wire (see Wiring 
Diagram Manual). If wind- 
shield heats, original 
element is defective. 


(2) Heating Element With windshield heat control if voltage is 
is defective. switch in warmup position present but 
check for approximately 254 resistance is 
vac (350 vac with switch in not correct, 
full power position) between replace wind- 
pins Р and L of windshiela shield. 


electrical connector. If 
voltage is present check 
resistance of windshield 
heating element. Resistance 
should be 72 (+10) ohms for 
each side windshield or 

80 (+12) ohms for center 


windshield. 
(3) Transformer is With control switch in warm- If output voltage 
defective. up position, check for 195- is not correct, 
205 vac across transformer replace %гап5- 
terminals LV2 and G. (wit former. 


control switch in full-power, 
voltage should be read across 
terminals LVL and G.) If input 
power is normal, check fcr 
approximately 254 vac (warm-up) 
or 550 vac (full-power) across 
terminals HV and G. 


WARNING: USE CARE IN MEASURING VOLTAGE BETWEEN TRANSFORMER AND HEATING 
ELEMENT. OUTPUT VOLTAGE OF TRANSFORMER HAS CURRENT RATING : 
DANGEROUS TO LIFE, 
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Possible Cause isclation Procedure Correction 


HE WINDSHIELD FAILS TO HEAT (AUTI-ICIHG) WITH CONTROL SWITCH O! EITHER 
WAPM-UP OR FULL POWER POSITION. OTHER THO WINDSHIELD АПТІ-ІСІШС SYSTEXS 
FUNCTION NORZALLY. (Continued) 


— es 


(4) Temperature Having determined that Tf windshield 
controller sensing circuit is good, heats, replace 
is defective replace controller with original 
known good controller. controller. 
(5) Wiring is Check electrical circuitry Repair or repiace 
defective for continuity. as necessary. 


—— eee 


ONE WINDSHIELD FAILS TO HEAT (ANTI-ICING) WITH CONTROL SWITCH IN WARM-UP 
POSITION. OTHER TWO WINDSHIELD ANTI-ICING SYSTEMS FUNCTION NORMALLY. 
eee _  _ 
(1) Faulty windshield Check continuity from If voltage and 
warm-up relay terminal Xl of warm-up continuity are 
relay to ground. Place present, replace 
control switch in warm-up relay. 
position and check fcr 
115 vac at terminal X2 of 
relay. If voltage is not 
present, proceed to (2) 
(2) Faulty windshield Check for 125 vac between Presence of 
full power relay full power relay terminals voltage indicates 
Cl and ground. There relay NO contacts 
should be no voltage. are welded 


together or relay 
is energized. 
Replace relay or 
repair circuit 

as required. 
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Possible Cause Isolation Procedure Correction 


D. ONE WINDSHIELD FAILS TO SAT (AZTI-ICIHG) WITH CONTROL SWITCH IN FULL 
POWER POSITION. CTER TWO WINDSHIELD ANTI-ICING SYSTEMS FUNCTI: 


NORMALLY. 
Eee 
(1) Faulty windshield Check cantinuity from If voltage and 

full power relay terminal Χὶ of full power continuity are 
relay to ground. Place present, replace 
control switch in full relay. 
power position and check 
for 115 vac at terminal 
X2 of relay. If voitage 
is present, proceed 
to (2). 

(2) Faulty windshield Check for 115 vac between Presence of 

warm-up relay warm-up relay terminal voltage indicates 
Al and ground. There relay NO contacts 
should be no voltaze. are welded 


togetner or relay 

is energized. 

Replace relay or 

repair circuit 

as required. 
ee 


E. RIGHT, CENTER, OR LEFT WINDSHIELD REMAINS ON WHEN WINDSHIELD НЕАТ CONTROL 
SWITCH IS OFF (ANTI-ICING). 


———————————————M————ÀMMM——————Ó——M————————M—— 


(1) Switch is defective Check for electrical power Replace switch. 
&t output of switch. If 
power is present, switch 
is defective. 


————  — ———————_———————_—_——_—_——. 


F. RIGHT, CENTER OR LEFT WINDSHIELD DOES NOT MAINTAIN STEADY TEMPERATURE 
(ANTIFOGGING). 


———————————————————————————————— 


NOTE: Check that cockpit window antifog control circuit breakers are 
closed before performing steps F through I. 


(1) Thermoswitch is If thermoswitch is Leave new thermo- 
defective. suspected due to inter- switch installed. 
mittent heating of 
windshield, install 


30-41-0 
CODE 2 
Dec 1/68 Page 107 


Peanted in USA. 


DOUGLAS AIRCRAFT CO. 


24-6 SIXTY SERIES 


MAINTENANCE MANUAL 


Possible Cause Isoleticn Procedure 


Correction 


nnns LLL 
F. RIGHT, CENTER CR LEFT WINDSHIELD DOES NOT ΜΑΤΙΤΑΤΗ STEADY TEMPEPATURE 


(ANTIFOGGING) . 


(Continued) 


eee 


thermoswitch known to 

be serviceable. If 
steady temperature is 
maintained, original 
thermoswitch is defective. 


А. 


| G. RIGHT, CENTER, AND LEFT WINDSHIELD, RIGHT AND LEFT EYEBROW AND CLEARVIEW 
WINDOWS FAIL TO HEAT (ANTIFOGGING) 


(1) Windshield heat Check for electrical power 
control switch to switch. If present, 
defective. check for power at output 


terminals. If not pre- 
sent, switch is defective. 


(2) Windshield defog Check for electrical power 
control relay. at relay. If present, 


and relay is inoperative, 
relay is defective. 


Replace switch. 


Replace relay. 


l н. RIGHT, CENTER OR LEFT WINDSHIELD, RIGHT OR LEFT EYEBROW OR CLEARVIEW 
WINDOW FAILS TO HEAT (ANTIFOGGING) 


———————————————————————————  '.ἝἍὦὋ. 


(1) Thermal switch Check for electrical power 
is defective. at input terminal of ther- 


mal switch. If present, 
check for power &t output 
terminal of switch. If 
power not present, switch 
is defective. 


(2) Heating element Check for electrical power 
is defective. (105-115 Vac) at heating 


(3) Wiring is 


element. If present, 
element is defective. 


Check electrical circuitry 


Replace thermal 
switch. 


Replace wind- 
shield or window 
as applicable. 


Repair or replace 


defective. for continuity. wiring as 
necessary. 
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Possible Cause Isolation Procedure Correction 


———— 


I. RIGHT, CENTER, AND LEFT WINDSHIELD RIGHT AND LEFT EYESA204 AID CLEARVIEW 
WINDOW HEAT REMAINS ON WHEN WINDSEIELD HEAT CONTROL SWITCH IS OFF 
(ANTIFOGGING) 

ŘS 
(2) Switch is Checx for electrical power Replace switch 
defective. at output of switch. If 


power is present, switch 
is defective. 


c 
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WINDOWS AND WINDSHIELD ANTI-ICING/ANTIFOGGING - TROUBLE SHOOTING 


General 


The temperature controllers, one for each windshield are located on the 
EPC forward equipment panel. Three transformers, one for each windshield, 
and six relays, two for each windshield, are also located on the EPC 
forward equipment panel. 


The anti-fog relay, one relay for ell heated glass panels is located оп 
the EPC center forward equipment panel. 


The over/under temperature detector, one detector for all heated glass 
panels, is located on the EPC forward equipment panel. 


The window anti-fog control circuit breakers located on the heat, vent, 
and ice protection bus section of the EPC circuit breaker panel must be 
opened to perform trouble shooting procedures A through ZE, and closed to 
perform procedures F through I. Opening the circuit breakers deenergizes 
the anti-fog electrical system so that the inner surfaces on the wind- 
shields do not heat. 


WARHING: USE CARE IN MEASURING VOLTAGE BETWEEN TRANSFORMER AND HEATING 
ELEMENT. OUTPUT VOLTAGE OF TRANSFORMER HAS CURRENT RATING 
DANGEROUS TO LIFE. 


Tools and Equioment Reauired 


А multitester, model 260 Simpson or equivalent is required to perform 
trouble shooting procedures. 


Trouble Shooting 


NOTE: In order to accurately determine system operaticn, ambient vemperature 


of the window and windshield panels should be below epproximately 

80°F (26.7°C) at start of the trouble shooting procedures. it is 

recommended that the procedures be c aducted insice 8 hanger or in 
a shaded erea. 
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Possible Cause Isolation Procedure Correction 


A. ALL WINDSHIELDS FAIL TO HEAT (ANTI-ICING) WITH CONTROL SWITCH IN EITHER 
WARM-UP OR FULL POWER POSITION. 


re nS 


(1) Windshield ice Check for electrical power Replace switch. 
protection switch to switch. If present, 
is defective. check for power at output 


terminals. If not present, 
switch is defective. 


_—————————г————————————————— 
B. ONE WINDSHIELD FAILS ТО HEAT (ANTI-ICING) WITH CONTROL SWITCH IN EITHER 


WARM-UP OR FULL POWER Post TION. OTHER TWO WINDSHIELD ANTI-ICING SYSTEMS 
FUNCTION NORMALLY. 


puwa. 


а 


(1) Temperature Disconnect sensing elenent Ii no continuity, 
sensing element wires from terminal strip replace wind- 
is defective. (see Wiring Diagram Manuel). shield. 


Check continuity through 
sensing element. 


(2) Heating Element With windshield heat control If voltage is 
is defective. switch in warm-up position present but 
check for approximately 255 resistance is 
νες (350 vac with switch in not correct, 


full power position) between replace windshield. 
pins P and L of windshield 

electrical connector. If 

voitage is present check 

resistance of windshield 

heating element. Resistance 

should be 72 (+10) ohms for 

each side windshield or 80 

(+12) ohms for center 

windshield. 
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Possible Cause Isolation Procedure Correction 


———  _ _ ы 2-2 
B. МЕ WINDSHIELD FAILS TO HEL? (ANT -ІСІПС) WITH CONTROL SWITCH In EITHER 
WARM-UP OR FULL POWER POSITION. OTHER TWO WINDSHIELD ANTI-ICING SYSTEMS 
FUNCTION NORMALLY. (Continued) 


—————————————————————— 


(3) Transformer is With control switch in If output voltage 
defective. warm-up position, check is not correct 
for 195-205 vac across replace transformer. 


transformer terminals 
LV2 and G. (With control 
switch in full-power, 
voltage should be read 
across terminals LVl and 
G.) If input power is 
not normal, check for 
approximately 25h vac 
(warm-up) or 330 vac 
(full-power) across 
terminals HV and G. 


WARNING: USE CARE IN MEASURING VOLTAGE BETWEEN TRANSFORMER AND HEATING 
| ELEMENT. OUTPUT VOLTAGE OF TRANSFORMER HAS CURRENT RATING 
DANGEROUS TO LIFE. 


(4) Temperature Having determined that Ir windshield 
controller sensing circuit is good, heats, replace 
is defective. replace controller with original 
known good controller. controller. 
(5) Wiring is Check electrical circuitry Repair or replace 
defective. for continuity. gs necessary. 


— v eee 


C. ONE WINDSHIELD FAILS TO HEAT (ANTI-ICING) WITH CONTPOL SWITCH IN WARM-UP 
POSITION. OTHER TWO WINDSHIELD ANTI-ICING SYSTEMS FUNCTION NORMALLY. 


—————————M—— MÀ 


(1) Faulty windshield Check continuity from If voltage and 
warm-up relay terminal Xl of warm-up continuity are 
relay to ground. Place present, replace 
control switch in warm-up relay. 


position and check for 
115 vac at terminal X2 
of relay. If voltage is 
not present, proceed 

to (2). 
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[ ЕРС CIRCUIT BREAKER PANEL 


LEFT CLEARVIEW WINDOW -. 


SENSOR (TYP) FWD EQUIP PANEL 
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EATING 
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Possible Cause 


Isolation Procedure 


Correction 


C. ONE WINDSHIELD FAILS 
POSITION. OTHER TWO 
(Continued) 


——Ó—————MMMM M ———— M € I € P ккккксеке 


(2) 


Faulty windshield 
full power relay 


HEAT (AN7I-1CING) WITH CO 
i 


Check for 115 vac between 


full power relay terminals 


Cl and ground. There 
should be no voltege. 


avd 
SDSHIELD ANTI-ICING SYSTEMS FU 


L SWITCH IN WARM-UP 
ICTION NORMALLY. 


Presence of voltage 
indicates relay NO 
contacts are welded 
together or relay 
is energized. 
Replace relay or 
repair circuit as 
required. 


D. ONE WINDSHIELD FAILS TO HEAT (ANTI-ICING) WITH CONTROL SWITCH IN FULL 


POWER POSITION. 


(2) 


Faulty windshield 
fuil power relay. 


Faulty windshield 
warm-up relay 


OTHER TWO WINDSHIELD ANTI-ICING SYS 


Check continuity from 
terminal Xl of full power 
relay to ground. Place 
control switch in full 
power position and check 
for 115 vac at terminal 
X2 of relay. If voltage 
is present, proceed 

to (2). 


Check for 115 vac betweea 
warm-up relay terminal Al 
and ground. There shouid 
be no voltage. 


45 FUNCTION NORMALLY. 


If voltage and 
continuity are 
present, replace 
relay. 


Presence of voltage 
indicates relay NO 
contacts are welded 
together or relay 
is energized. 
Replace relay or 
repair circuit as 
required. 
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Possible Cause Isolation Procedure Correction 


E. RIGHT, CENTER, OR LEFT WINDSHIELD REMAINS ON WHE: WINDSHIELD HEAT CONTROL 
SWITCH IS OFF (ANTI-ICING). 


(1) Switch is Check for electrical Replace switch. 
defective. power at output of 
Switch. If power is 
present, switch is 
defective. 


F. RIGHT, CENTER, OR LEFT WINDSHIELD DOES NOT MAINTAIN STEADY TEMPERATURE 
(ANTIFOGGING). 


NOTE: Check that cockpit window &ntifog control circuit breakers sre 
D + 


closed b-fore performing steps F through I. 


(i) Thermosvitch is If thermoswitch is Leave new thermo- 
defective. suspected due to inter- switch installed. 
mittent heating of 
windshield, ir-tall 
thermoswitch known to 
be serviceable. If 
steady temperature is 
maintained, original 
thermoswitch is 
defective. 


G. RIGHT, CENTER, AND LEFT WINDSHIELD, RIGHT AND LEFT EYEBROW AND CLEARVIEW 


WINDOWS FAIL TO HEAT (ANTIFOGGING). 


(1) Windshield heat Check for electrical power Replace switch. 
control switch to switch. ІТ present, 
defective. check for power at output 


terminals. If not pre- 
sent, Switch is defective. 


(2) Windshield defog Check for electrical power Replace relay. 
control relay. at relay. If present, 
and relay is inorerative, 
relay is defective. 
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Possible Cause 


Isolation Procedure 


Correction 


E. RIGHT, 


54...» 


CENTER, OR LEFT WINDSHIELD, RIGHT OR LEFT ET 


WINDOW FAILS TO HEAT (ANTIFOGGING) 


лл 


(1) 


(2) 


(3) 


Thermal switch 
is defective. 


Heating element 


is defective. 


Wiring is 
defective. 


{ τ. RIGHT, CENTER, AND LEFT WINDSHIELD RIGHT 
WINDOW HEAT REMAINS ON WHEN WINDSHIELD HEA 


Check for electrical power 
at input terminal of ther- 
mal switch. If present, 
check for power at output 
terminal of switch. If 
power not present, switch 
is defective. 


Check for electrical pover 
(105-115 vac) at heating 
element. If present, 
element is defective. 


Check electrical circuitry 
for continuity. 


Replace thermal 
switch. 


Replace windshield 
or vindow as 
applicable. 


Repair or replace 
wiring as 
necessary. 


AND LEFT EYEBROW ¿ND CLEARVIEW 
T CONTROL SWITCH IS OFF 


(ANTIFOGGING ) 
(1) Switch is 
defective 


Check for electrical power 


at output of switch. If 
power is present, switch 
is defective. 


Replace switch. 


———————ÓM———M—M————— 


l J. WINDSHIELD OVER OR UNDER TEMPERATURE LIGHT FAILS TO COME ON, RIGHT, 
CENTER, OR LEFT WINDSHIZLD HEAT ABNORMAL. 


————————————À——————————————MÁÀÁ———— M 


(1) 


(2) Windshield over/ 
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Lamp defective. 


under tempera- 
ture detector 
defective. 


Install lamp known to 
be serviceable. 


Install detector know 
to be serviceable. 
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______.—————————-—-————-———-——-—-—-— 


Possible Cause Isolation Procedure Correction 
__________—————-——— ————- 


J. WINDSHIELD OVER OR UNDER TEMPERATURE LIGHT FAILS TO COME ON, RIGHT, 
CENTER, OR LEFT WINDSHIELD HEAT ABNORMAL (Continued) 


________ ш —————————-———-—-—-—-—— 


(3) Light circuitry Check wiring between over/ Repair or replace 
defective. under tempereture lights as necessary. 
апа detector (see Wiring 
Diagram Manual). 


________ ————————————— 


l K. WINDSHIELD OVER OR UNDER TEMPERATURE LIGHT ON, RIGHT, CENTER, AND 
LEFT WINDSHIELD TEMPERATURE NORMAL 


р [IC .—L————  — T 


(1) Windshield over/ Install detector Leave new 
under tempera- known to be detector 
ture detector serviceable. instelled. 
defective. 

(ο) Light circuitry Disconnect vire to Repair or 
defective. detector, if light replace as 

remains cn, light necessary. 


circuit is grounded. 


ο ο n —À———— 
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WINDUJS AND WINDSHIELDS ANTI-ICLIIC/MITIFOGGIIG - 


MAINTENANCE PRACTICES 


1. General 


А. The conductors to which the ohrneter is attached are located in the 
electrical power center equipment panels. Access to the applicable portions 
of the panels is through access door 623 and access door 633. 


RE М 250 ТО h50 
US TO LIFZ. 


WARNING: OUTPUT VOLTAGES OF WINDSHISLD TRANSFORMERS ARE FI 
VOLTS WITH A CURRENT RATING THAT IS DANGERO 


2. Tools and Equipment Required 


] А. Ап ohzmeter (O to 200 ohms range) is used to measure resistance. 


dows Anti-Icing/Anti-Fogging System 
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fer) 
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A. Test Terminal-Transformer-Systen 


(1) Open outer pane windshield neat (right, center, and left) circuit 
breakers (six breakers), located on heat, vent, and ice protection 
'á 
(ac bus) section of clreuit breaker panel. 
| (2) Check for current flow in each windshield an id/or window heating circuit 
as follows: 


NOTE: The duration and frequency of current flow periods depend on the 
temperature of panel and other variable factors. Current flow 
period may be as short as l second, and if ambient temperature 
is relatively high, no current may be evident for es long as 

20 minutes. Heating systems does not operate at panel tempere- 
tures above approximately 100°F (37.8°C). 


(a) Apply snap-around type ammeter to conductor indicated in substep (ο) 
for windshield or window to be checked. 


(t) Close applicable circuit breaker(s). 


~ 
Ω 
eat. 


Place windshield heat control switch in warm up, then in full power 
position. Ammeter readings should be as follows: 


CAUTION: LIMIT FULL POWER OPERATION TO 5 SECORLS. 


(а) Place windshield heat control switch in off position; no current 
` should flow. 


(e) Open applicable circuit breaker. 
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(f) Remove ammeter. 


(3) Close outer pane windshield heat (right, center, and left) circuit 
breakers (six breakers), located on heat, vert, and ice protection (ac 
bus) section of circuit breaker panel. 


Ammeter Reading 


Apply am- 
meter to 
conductor 


Circuit 
(Circuit Breaker) 


Left windshield 3.1 to 4.8 
(left outer pane 
windshield neat) 
Right windshield HV-H700 3.1 to 4.8 
(right outer pane 
windshield heat) 
Center windshield EV-HTO2 2.8 to 4.6 В.Т to 7.7 
(center outer pene 
windshield) 

Left eyebrow 0.53 to 1.1 
(eyebrow and 
clearview window 
heat) 

Right eyebrow FV-H354 0.53 to 1.1 0.53 to 1.1 
(eyebrow and 

clearview window 

heat) 

Left clearview HV-H364 0.53 to 1.1 
(eyebrow апа 
Clearview window 
heat) 

Right clearview HV -H359 0.53 to 1.1 
(eyebrow and 
clearview window 
heat) 
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WODOWS AND WINDSHIELD ANTI-ICKIG/ANTIFOSGING - 


MAINTENANCE PRACTICES 


General 


The three windshield panels (left, center, and right), the two eyebrow 
windows, and the two clearview windows are electrically heated. The heating 
element coatings are fused between the glass plys and terminal blocks and 
are provided at the corners of the panels. A defective heating element 
entaiis replacement of the gless panel. 


Each of the three windshields is equipped with two integral temperature - 
sensing elements. Only one sensing element is used at a time. If опе ele- 
ment becomes defective, the airplane wiring шау be disconnected at the 
windshield terminal strip and connected into the standby element circuit. 


A thermal switch is attached with a spring clip to the inside surface of 
each of the three windshields, the upper windows, and the two clearview 
windows. Two terminal screws are provided om each thermal switch for 
wiring connections. 


Temperature controllers, one for each windshield, are located on the EPC 
forward equipment panei. 


Three transformers, one for each windshield, are located on the EPC forward 
equipment panel. Six relays, two for each windshield, are located on the 
EPC forward equipment panel. 


The entifog relay, one relay for 811 heeted gless panels, is located on the 
EPC forward equipment panel. 


Circuit breakers for windshield and window heating are located on the heat, 
vent, and ice protection bus of the EPC circuit breaker panel. 


The windshield heat control switch is located on the forward overhead 
switch panel. 


WARNING: OUTPUT VOLTAGES OF WINDSHIELD TRANSFORMERS HAVE A CURRENT RATING 
SHAT IS DANGEROUS TO LIFE. 


An alternate method of adjustment test is provided, using the Douglas 
dynamic windshield temperature - line checker. Adjustment/test procedures 
using the line checker for the left, center, and rignt windshields are 
identical. 
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NOTE: Equivalent substitut 


items. 


Item Neme 


A Multiple range 


potentiometer 
indicator 


B Thermocouple 
Switch . 
(T position) 


C Thermocouple 
Wire 


D Metal tepe 


E Neon Lamp 
7 require&) 


F Multimeter 
G Stopwatch 


H Ohmmeter, 
(0-200 ohm 
range) 


J Ammeter, snap 
&round type 


(C-10 amperes, 
125 to 250 volt 


range) 
K Dynamic wind- 


shield tempere- 


ture-line 
checker 
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Tools and Equipment Required 
eee Aeguireo 


Mystik 


NE-51H 


630A Triplett 


4889798 Douglas Aircraft 


Co., Inc. 


es may be used instead of the following listed 


eS 


Number Manufacturer 
| 


Leeds & Northrup Co. 


Use 


Test windshield 
entifogging system 


Test windshielà 
entifogging system 


Test windshield 
antifogging system 


Test windshield 
antifogging system 


Test windshield 
entifogging system 


Test windshield 
antifogging system 


Test windshield 
antifogging system 


Test windshield 
anti-icing system 


Test windshield 
aniti-icing system 


Test windshield 
anti-icing system 


eee 


3. Adjustment/Test Windshield and Windows Anti-Icing/Antifogging System 


NOTE: In order to accurately determine system operation, ambient temperature 
of the window and windshield panels should be below approxi: 
(26.7°C) at start of the trouble shooting procedures. It is recommended 


that the procedures be conducted inside a hangar or in a shaded area. 
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A. Test Windshield Anti-Icing System 


(1) 


(2) 
(3) 


(5) 
(5) 
(6) 


(7) 
(8) 
(9) 


(10) 
(12) 


Dec 1/68 


Open window entifogging and windshield heat (right, center, and left) 
circuit breakers, located on heat, vent and ice protection (ac bus) 
section of circuit breaker panel. 


WARNING: OUTPUT VOLTAGES OF WINDSHIELD TRANSFORME2S HAVE A CURRENT 
RATING THAT IS DANGEROUS TO LIFE. 


Disconnect wire from HV terminal on right windshield transformer. 


Using ohmmeter check resistance between wire and transformer terminal G. 
Resistance should be 72 (+10.8) ohms. 


Connect wire to HV terminal оп right windshield transformer. 
Disconnect wire from HV terminal on left windshield transformer. 


Using ohmmeter check resistance between wire and transformer terminal G. 
Resistance should be 72 (+10.8) ohms. 


Connect wire to HV terminal on left windshield transformer. 
Disconnect wire from HV terminal on center windshield transformer. 


Using ohmmeter check resistance between wire and transformer terminal G. 
Resistance shoul be 80 (+12.5) ohms. 


Connect wire to HV terminal on center windshield transformer. 
Check for current flow in each windshield heating circuit as follows: 


NOTE: The duration anà frequency of current flow periods depend on the 
temperature of panel and other variable factors. Current flow 
period may be es short as i second, and if ambient temperature is 
relatively high, no current may be evident for as iong as 20 
minutes. Heating systems does not operate at panel temperatures 
above approximately 100°Р (37.8°С). 


(a) Apply snap-around type ammeter to one conductor indicated in substep 


(с) for windshield to be checkea. 


(b) Close windshield heat circuit breakers cor~esponding to windshield 


under test. 


(c) Place windshield heat control switch in positions indicated; ammeter 


readings should be as follows: 
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Ammeter Reading 
With Switch in 


Apply am- 
meter to 
conductor 


OFF WARM UP FULL POWER 


Left windshield HV-H702 Not more 6.5 to 9.0 
(left outer pane HV-HT 33 than 1.5 6.5 to 9.0 
windshield heat) 

Right windshield Not more 6.5 to 9.0 
(right outer than 1.5 6.5 to 9.0 
pane windshield 

heat ) 

Center wing- Not more 5.8 to 8.1 
shield (center than 1.5 5.8 to 8.1 


(à) 
(e) 


(f) 
(g) 


outer pane 
windshield heat) 


Place windshield heet control switch in off position. 


Oren applicable circuit breakers. 


Remove ammeter. 


Repeat substeps (a through f) for remaining conduct... 


(12) Close window antifogging and windshield heat (right, center, and left) 
circuit breakers located on heat, vent, and ice protection (ac bus) 
section of circuit breaker panel. 


B. Test Windshield Antifogging System 


(1) Open windshield heat (right, center, and left) circuit breakers, located 
on heat, vent, and ice protection (ac >us) section of circuit breaker 


panel. 


(2) Connect range potentiometer (see Figure 201). 


(3) Connect neon lamps (see Figure 201). 


(4) Rotate thermocouple switch to each switch position and record ambient 
temperature in column 1 of recording chart (see Figure 202). 
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METAL TAPE 


LEFT 
EYEBROW 


LEFT 
CLEARVIEW 


THERMOCOUPLE 
SWITCH 
(7 POSITIONS) 
\ LEFT 
WINDSHIELD 


CENTER 
WINDSHIELD 


RIGHT 
WINDSHIELD 
RANGE POTENTIOMETER 


INDICATOR 
RIGHT 
CLEARVIEW 
RIGHT 
EYEBROW 
NOTES: 


1. APPROXIMATELY 1 INCH SQUARE PIECE OF METAL TAPE TO BE 
USED ON THE INSIDE OF EACH WINDOW. 


2. TAPE TO BE LOCATED TOWARD CENTER OF WINDOW WITHIN 
1 INCH OF THERMO-SWITCH 


CENTER WINDSHIELD 


Windows and Windshields Antifogging Test Assemblies -- 


Schematic 30-41-0 
Figure 201 CODE 2 
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kh. 5 


Light Off Light On 
Ambient Off Temp. Temp. 
Window (Temp. } (Terzo. ) (Temp. ) Tolerance Tolerance 


[E | | | [ese [sam — 
By ebrow ΚΠ | 1009-1509 85° -105° 


Left 
Eyebrow 1009-1109 85° -105° 


Windows and Windshields Antifogging -- 
Recording Chart 
Figure 202 


L——— s —. A . I ..V —.. 
Center | 
| 


(5) Place windshield heat control switch in warm up position апа simul- 
taneously start stop watch. Neon indicator lemps should illuminate. 


(6) As each neon lamp extinguishes, turn thermocouple switch to corresponding 
window and record temperature in colum 2 of recording chart. Tem- 
peratures should be within tolerances shown in colum 4 of recording 
chart. 


“AUTICN: ΤΕ ANY OF NEON LAMPS HAVE NOT EXTINGUISHED WITHIN 20 MINUTES 
OR ANY WINDOW TEMPERATURES HAVE RISEN ТО 150?F, OPEN WINDOW 
ANTIFOG CIRCUIT BREAKERS. 
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After cach neon lamp extinguishes, it will again illuminate (within 
approximately 10 minutes). When lamp illumina ес, turn thermocouple 
switch to corresponding window апа record temperature. Temperatures 
should be within tolerances shown in column 5 of recording chart. 


NCTE: If neon indicator lamps are extinguishing and illuminating at to 
close intervals, close one of window entifog circuit breakers and 
perform tests on left eyebrow, left clearview and left windshield. 
Then on right windshield, right clearview, right eyebrow and 
center windshield. 


Place windshield heat control switch in off position. 

Disconnect neon lamps. 

Disconnect range potentiometer. 

Close windshield heat (right, center, and left) circuit breakers, located 


on heat, vent, and ice protection (ас bus) section of circuit breaker 
panel. 


h. Alternate Adjustment/Test Using Dynamic Windshield Temperature - Line Checker 
oe ee ee ae een -епрегемчге - эмпе «песлкег 


A. Test Windshield 


| (1) 


(2) 


(3) 
(h) 
(5) 


| (6) 
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Open window antifogging and windshield heat (right, center, and left) 
circuit breakers, located on heat, vent, and ice protec..on (ac bus) 
section of circuit breaker panel. 


WARNING: OUTPUT VOLTAGES OF WINDSHIELD HAVE A CURRENT RATING THAT IS 
DANGEROUS TO LIFE. 


Connect line checker between applicable windshield controller апа 
airplane wiring. 


Connect red clip lead to terminal G of applicable windshield transformer. 
Connect black clip lead to structural ground. 


Make certain airplane windshield heat selector switch is in off 
position. 


Close applicable windshield heat circuit breakers. Line checker system 
power light should come on (controller power light may also come on). 


CAUTION: REMAINING FOUR WINDSHIELD HEAT CIRCUIT BREAKERS MUST REMAIN 
OPEN. 
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Hold checker ambient 110°Р +/normal/meter check switch in meter check 
position, and hold read temperature/r mal switch in read temperature 
position. Windshield tenperature meter should read 105(+5)°F. Release 
switches. 

NOTE: If ambient temperature is 110°F or above, steps (8 through 20) 
are to be performed with checker ambient 110°F +/normal/meter 
check switch held in the ambient 110°F + position. Ambient 110°+ 
switch position alters wirdshield temperature sensor resistance 
to value epproximately 43 degrees lower than actual temperature, 


+ 

ç 
thus at indicated shutoff point of approximately 10595. actual 
windshield temperature is approximately 198955. Checker will not 
allow temperature of windshield panel to rise above safe limit of 
180°F. 


Hold read temperature /normal switch in read temperature position. 
Record meter reading. 


NOTE: This is "cold" glass temperature and should be within 49095 
to outside ambient temperature. 


Return read temperature/normal switch to normal position. 


Actuate sense element ground test switch.  .-ounaeà light should not 
come on. 


NOPE: Grounded light will come on if element is grounded through any 
path less than 30,000 ohms. Ground must te cleared before 

proceeding. Perform steps (il through 17) auickly end in 

sequence to complete system analysis before controller shuts off. 


Place windshield heat switch in warm up po’ “tion. Controller output 
power and tr-nsformer primary power lights, on line checker, should come 
On. ! 


Place read temperature/normal switch in read temperature position. 
Controller output power and transformer primery rower lights should go 
orf. 


Return switch to normal. Controller output power and transformer primary 
power lights should come on. 


rlace fail sate switch in test position. Controller output pcwer and 
¿ransformer primary power lights should go off. 


Release fail safe switch to neutral position. Controller output power 
and transformer L.imary rower lights should come on. 


Approximately ten seconds after controller output and transformer primary 
power lights come on, гізсе read tempereture/normal switch in read tem- 
perature position. Temperature reading should show increase over reading 
recorded in step (8). 
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(17) With controller output power 
actuate controller power interru 
Release switch. 


ΝΝ 224: 
switch. vn ligh 


and transformer primary pow 
~ + 
` v 


* 


(18) дв windshield continues tc heat take fre 
placing read temperature/normal swit in r 
Return switch as quickly ав possible. Outpu 
primary power lights should go off when met 
105(+10) °F. 


NOTE: Power is off and windshield is cooling while switch is in read 
temperature position. 


(19) Continue to observe lights. When lights come on take quick temperature 
П . a = 
reading. Meter should indicate 95(+10)°F. 


(20) Repeat steps (11 through 19) with airplene windshield heat switch in 
full power position. 


(21) Place windshield heat switch in off position. 
(22) Open applicable windshield heat circuit breakers. 
(23) Disconnect line checker. 


(2h) Close window antifogging end windshield heat (right, center, and left) 
circuit breakers. 
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WINDOWS AND WINDSHIELD ANTI-ICING/ANTIFOGGING - 


MAINTENANCE PRACTICES 


General 


The three windshield panels (left, center, and right), the two eyebrow 
windows, and the two clearview windows are electrically heated. The heating 
element coatings are fused between the glass plys end terminal blocks and 
are provided at the corners of the panels. A defective heating element 
entails replacement of the glass panel. 


Each of the three windshields is equipped with two integral temperature- 
sensing elements. One sensing element is used for heat control, the other 
is used for the over/under temperature detector. 


A thermal switch is attached with a spring clip to the inside surface of 
each of the three windshields, the upper windows, and the two clearview 
windows. Two terminal screws are provided on each thermal switch for 
wiring connections. 


Temperature controllers, one for each windshield, are located on the EPC 
forward equipment panel. 


Three transformers, one for each windshield, are located on the EPC forward 
equipment panel. Six relays, two for each windshield, are located on the 
EPC forward equipment panel. 


The antifog relay, one relay for ali heated glass panels, is located on the 
EPC forward equipment panel. 


Windshield over/under temperature detector is located on the EPC forward 
equipment panel. 


Circuit breakers for windshield and window heating ere located on the heat, 
vent, and ice protection bus of the EPC circuit breaker panel. 


The windshield heat control switch is located cn the forward overhead 
switch panel. 


An alternate method of adjustment +est is provided, using the Douglas 
dynamic windshield temperature - line checker. Adjustment/test procedures 
using the line checker for the left, center, and right windshields are 
identical. 


WARNING: OUTPUT VOLTAGZS OF WINDSHIELD TRANSFORMERS HAVE A CURRENT 
RATING THAT IS DANGEROUS TO LIFE. 
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2. Tools and Equipment Required 


NOTE: Equivalent substitutes may be used instead of the following listed 
items. 
Item Hame Number Manufacturer Use 

A Multiple range Leeds % Northrup Co. Test windshield 
potentiometer antifogging system 
indicetor 

B Thermocouple Test windshield 
Switch antifogging system 
(T position) 

6 Thermocouple Test windshield 
Wire antifogging system 

D Metal tape Mystik Test windshield 

antifogging system 

Е Necn Lanp NE-51H Test windshield 
(Т reauired) antifogging system 

F Multimeter 630A Triplett Test windshield 

antifogging system 

G Stopwatch Test windshield 

antifogging systen 

H Ohmmeter, Test windshield 
(0-200 ohm anti-icing system 
range) 

J Ammeter, snap Test windshield 
around type anti-icing system 
(0-20 amperes, 

125 to 250 volt 
range) 

K Dynamic 4889798 Douglas Aircraft Co., Test windshiel2 
windshield Inc. anti-icing systen 
temperature- 
line checker 

L Ice Test over/under 

temperature detector 
30-h1-0 
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3. Adjustment/Test Windshield and Windows Anti-Icing/Antifogging System 


TOTE: 


In order to accurately determine system operation, ambient temperature 
of the window and windshield panels should te belcw approximately 
80°F (26.7°C) at start of the trouble shooting procedures. It is 
recommended that the procedures be conducted inside a hanger or in а 
shaded area. 


A. Test Windshield Anti-Icing System 


{ (1) 


Open window antifogging and windshield heat (right, center, and left) 
circuit breakers, located on heat, vent and ice protection (ac bus) 
section of circuit breaker panel. 

WARNING: OUTPUT VOLTAGES OF WINDSHTELD TRANSFORMERS EAVE A CURRENT 
RATING THAT IS DANGEROUS TO LITE. 


Disconnect wire from HV terminal on right windshield transformer. 


Using ohmmeter check resistance between wire and transformer terminal G. 
Resistance should be 72 (510.8) orms. 


Connect wire to HV terminal on right windshield transformer. 
Disconnect wire from HV terminal on left windshield trensfcrmer. 


Using ohmmeter check resistance between wire and transformer terminal G. 
Resistance shoul be 72 (410.8) ohms. 


Connect wire to HV terminal on left vindshield transformer. 
Disconnect wire from HV terminal on center windshield transformer. 


Using ohmmeter check resistance between wire and transformer terminal G. 
Resistance should be 80 (+12.5) ohms. 


Conuect wire to HV terminal on center windshield transformer. 

Check for current flow in each windshield heating circuit as follows: 
NOTE: The duration and frequency of current flow periods depend on the 
temperature of panel and other variable factors. Current flow 
period may be as short as 1 second, and if ambient temperature is 
relatively high, no current may be evident for as long as 20 


minutes. Heating systems does not operate at panel τε ‘eratures 
above approximately 100°F (37.8°C). 


Apply snap-around type ammeter to one conductor indicated in substep 
(с) for windshield to be checked. 


(b) Close windshield heat circuit breakers corresponding to windshield 
under test. 
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(c) Place windshield heat control switch in positions indicated; 
ammeter readings should be as follows: 


| Ammeter Reading 
Apply am- witn switch in 
Circuit meter to 
(Circuit Breaker) conductor OFF 


Left windshield 3.8 to 5.3 6.5 to 9.0 
(left outer pane 
windshield heat) 3.8 to 5. 6.5 te 9.0 


Right windshield 

(right outer 

pane windshield not more 
heat) than 1.5 


Center wind- 
shield (center 
outer pane 
windshield 
heat) 


t : (d) Place wincshielá heat control switch in off position. 
(e) Open applicable circuit breakers. 
(f) Remove ammeter. 
| (g) Repeat substeps (a through Z) for remaining conductor. 
| (12) Close window antifcgging and windshield heat (right, center, and left) 
i circuit breakers located on heat, vent, and ice protection (ac bus) 
| section of circuit breaker panel. 
B. Test Windshield Antifogging System 
| (1) Open windshield heat (right, center, and left) circuit breakers, located 
on heat, vent, and ice protection (ac bus) section of circuit breaker 
panel. 


(2) Connect range potentiometer (see Figure 201). 


(3) Connect neon lamps (see Figure 201). 
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METAL TAPE 


LEFT 
EYEBROW 


LEFT 
CLEARVIEW 


THERMOCOUPLE 
SWITCH 
(7 POSITIONS) 
\ LEFT 
WINDSHIELD 


SWITCH 


RIGHT 
WINDSHIELD 
RANGE POTENTIOMETER 
INDICATOR 


RIGHT 
CLEARVIEW 


RIGHT 
EYEBROW 


NOTES: 


1. APPROXIM*TELY 1 INCH SQUARE PIECE OF METAL TAPE TO BE 
USED ON THE INSIDE OF EACH WINDOW. 


2. TAPE TO BE LOCATED TOWARD CENTER OF WINDOW WITHIN 
1 INCH OF THERMO-SWITCH 


CENTER WINDSHIELD 


|! 


HA2-3408 


Windows and Windshields Antifogging Test 


Assemblies -- Schematic 30-41-0 
Figure 201 CODE 3 
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(4) Rotate thermocouple switch to each switch position and record ambient 
temperature in column 1 of recording chart (see Figure 202). 


h. 5, 
right Off Light On 
Temp. Temp. 
Window т ) Tolerance Tolerance 


| Windshield 100°-140° 85°-105° 


Right 
| Windshield 100° -240° 85°-105° 
` Left 
| Windshield 100°-140° 85°-105° 
Right 
| Clearview 100°-140° 85°-105° 
Left 
Clearview 10c?-1h0? 859-1059 
Right 
Eyebrov 100°-140° 85°-105° 
Left 
Eyebrow 100°-140° 85°-105° 


Windows and Windshields Antifogging -- 
Recording Chart 
Figure 202 


(5) Place windshield heat control switch in warm up position and sinul- 
taneously sta.* stop watch. Neon indicator lamps should illumina*e 


(6) As each neon lamp extinguishes, turn thermocouple .witch to correspcnd- 
ing winaow and record temperature in column 2 of recording chart. Tem- 
peratures should be within tolerances shown in column 4 of recording 
chart. 


CAUTION: IF ANY OF NEON LAMPS HAVE NOT EXTINGUISHED WITHIN 20 MINUTES 
OR ANY WINDCW TEMPERATURES HAVE RISEN TO 150°F, OPEN WINDOW 
ANTIFOG CIRCUIT BREAKERS. 
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After each neon lamp extinguishes, it will again illuminate (within 
approximately 10 minutes). When lamp illuminates, turn thermocouple 
switch to corresponding window and record temperature. Temperatures 
should be within tolerances shown in column 5 of recording chart. 


NOTE: If neon indicetor lamps are extinguishing and illuminating at to 
close intervals, close one of window antifog circuit breakers and 
perform tests оп lert eyebrow, left clearview and left windshielc. 
Then on right windshield, right clearview, right eyebrow and | 
center windshield. 


Place windshield heat control switch in off position. 


< 


Disconnect neon lamps. 
Disconnect range potentiometer. 
Close windshield heat (right, center, and left) circuit breakers, 


located on heat, vent, and ice protection (ac bus) section of circuit 
breaker panel. 


h. Alternate Adjustment/Test Using Dynamic Windshield Temperature - Line Checker 


A. Test Windshield 


| (1) 


(2) 


(3) 
(4) 
(5) 
| (6) 
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Open windshield over/under temperature, window antifogging, and 
windshield heat (right, center, and left) circnit breakers, located on 
heat, vent, and ice protection (ac bus) section of circuit breaker panel. 


WARNING: OUTPUT VCLTAGES OF WINDSHIELD HAVE A CURRENT RATING THAT IS 
DANGEROUS ΤΟ LIFE. 


Connect line checker between applicable windshield controller and 
airplane wiring. 


Connect red clip lead to terminal G of applicable windshield transformer. 
Connect black clip lead to structural ground. 
Make certain airplane windshield heat selector switch is in off position. 


Close applicable windshield heat circuit breakers. Line checker system 
power light should come on (controller power light пау also come on). 


CAUTION: REMAINING FOUR WINDSHIELD HEAT CIRCUIT BREAKERS MUST REMAIN 
OPEN. I 
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Hold checker ambient 110°F +/normal/meter check switch in meter check 
position, and hold read tempereture/normal switch in reed temperature 
position. Windshield temperature meter should read 105 (55)?F. Release 
switches. 


NOTE: If ambient temperature is 1109Ғ or above, steps (8 through 20) 
are to be performed with checker ambient 110°F +/normal/meter 
check switch held in the ambient 110°F + position. Ambient 110°+ 
switch positicn alters windshield temperature sensor resistance 
to value approximately 43 degrees lower then actual tempereture, 
thus at indicated shutoff point of approximately 105°F, actual 
windshield temperature is approximately 148°F. Checker will 
now allow panel to rise above safe limit of 180°F. 


Hold read temperature/normal switch in read temperature position. 
Record meter reading. 


NOTE: This is "cold" glass temperature end should be within +20°F to 
outsice ambient temperature. 


Return read temperature/normal switch to normal position. 


Actuate sense element ground test switch. Grounded light should nct 
come on. 


NOTE: Grounded light will come on if element is grounded through any 
path less than 30,000 onms. Ground must be cleared before 
proceeding. Perform steps (11 through 17) quickly and in 
sequence to complete system analysis before controller shuts off. 


Place windshield heat switch in warm up position. Controller output 
power and transformer primary power lights, on line checker, should 
come on. 


Place read temperature/normal switch in read temperature position. 
Controller output power end transformer primary power lights should go 
off. 


Return switch to normal. Controller output power and transformer 
primary power lights should come on. 


Place fail safe switch in test position. Controller output power ала 
transformer primary power lights should go off. 


Release fail safe switch to neutral position. Controller output power 
and transformer primary power lights should come on. 


Oct 1/67 


Printed in U.S.A. 


Oct 1/67 


DOUGLAS AIRCRAFT CO., INC. 


220-8 SIXTY SERIES 


MAINTENANCE MANUAL 


CONT'R PWR CCNT'R 
INTERRUPT PWR 


ELEMENT 


GND TEST FAIL SAFE 


AMB 


ПОЕ 
WINDSHIELD ТЕМР IO F+ READ.TEMP 


METER CHK 


P/ N 4889798 
YNAMIC WINDSHIELD TEMPERATURE-LINE (EA CHECKER 


Dynamic Windshield Temperature -- Line Checker 
Figure 203 


Printed in USA 


НА2-4582 


30-41-0 
CODE 3 
Page 209 


(16) 


(17) 


(18) 


(19) 


(20) 


(21) 
(22) 
(23) 
(2h) 


DOUGLAS AIRCRAFT CO., INC. 


OC-8& SIXTY SERIES 


MAINTENANCE MANUAL 


Approximately ten seconds after controller output power and transformer 
primary power lights come on, place read temperature/normal switch in 
read temperature position. Temperature reading should show increase 
over reading recorded in step (8). 


With controller output power and transformer primary power lights on, 
actuate controller power interrupt switch. Both lights should go off. 
Release switch. 


As windshield continues to heat take frequent temperature readings by 
placing reed temperature/normal switch in read temperature position. 
Return switch as quickly as possible. Output power and transformer 
primary power lights should go off when temperature reaches 105(+10)°F. 


NOTE: Power is off and windshield is cooling while switch is in read 
temperature position. 


Continue to observe lights. When lights come on take quick temperature 
reading. Meter should indicate 95(+10)°Fr. 


Repeat steps (11 through 19) with airplane windshield heat switch in 
full power position. 


Place windshield heat switch in off position. 

Cpen applicable windshield heat circuit breaxers. 

Disconnect line checker. 

Clese windshield over/under temperature and applicable window 


antifogging and windshield heat (right, center, and left) circuit 
breakers. 


B. Test Windshield Under/Over Temperature Detector 


(1) 


(2) 


(3) 
(h) 
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Open windshield over/under temperature, window antifogging, and 
windshield heat (right, center, and left) circuit breakers, located on 
heat, vent, and ice protection (ac bus) section of circuit breaker panel. 


WARNING: OUTPUT VOLTAGES OF WINDSHIELD HAVE A CURRENT RATING THAT IS 
DANGEROUS TO LIFE. 


Connect line checker between applicable windshield controller and 
airplane wiring. 


Conrect red clip lead to terminal G of applicable windshield transformer. 


Connect black clip lead to structural ground. 
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(5) Make certain airplane windshield heat selector switch is in off position. 


(6) Close windshield over/under temperature circuit treaker, and windshield 
heat circuit breakers. Line checker system power light should come on 
(controller rower light may also come on). 


CAUTION:  REMAIHING FOUR WILDSHIELD HEAT CIRCUIT BREAYVERS MUST REMAIN 
ОРЕН. 


(T) Hold checker ambient 110°F +/normal/meter check switch in meter check 
position, and hold read temperature/normel switch in read temperature 
position. Windshield temperature meter should read 105(15)°F. Release 
switches. 


(8) Hold read temperature/normal switch in read temperature position. 
Record meter reading. 


(9) Return read temperature/normal switch to normal position. 


(10) Hold ice on outside of windshield, as close to temperature sensor as 
possible. 


CAUTION: DO NOT USF OTHER AGENTS TG LOWER WINDSHIELD TEMPERATURE AS 
OTHER AGENTS WILL CAUSE TOO SEVERE A TEMPERATURE DROP, CAUSING 
WINDSHIELD TO CRACK. 


(11) Monitcr temperature on line checker meter. When temperature drops to 
64.5(+15.5)°F, under temperature indicating light should come on. 


(12) Remove ice from windshield. 


(13) Place windshield heat switch in warm up position and wait approximately 
five minutes before proceeding with next step. 


(14) Increase windshield temperature by holding ambient 1109F4/normel/reter 
check switch in ambient 110°F+ position. 


(15) Monitor increasing temperature by releasing ambient 110°F+/normal/meter 
check switch and place reed temperature/n..mal switch in read tempera- 
ture position. 


(16) Continue windshield heating by placing read temperature/normal switch in 
normal position anc hold ambient 110°F+/normel/meter check switch in 
ambient 110°F+ position. When temperature reaches 153/:23)?F over 
temperature indicating light should come on. 


(17) Place windshield heat switch in off position. 
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(18) Open windshield over/under temperature circuit breaker and windshield 
heat circuit breakers. 


(19) Disconnect line checker. 


(20) Close windshield over/under temperature circuit breaker and window 
entifogging and windshield heat (right, center, and left) circuit 
breakers. 
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WINDOWS AND WIIDSHIELD ANTI-ICLEIG/ANTIFOGGLIG - 


MAINTENANCE PRACTICES 


l. General 


A. The three windshield panels (left, center, end right), the two eyebrow 
windows, and the two clearview windows are electrically heated. The heat- 
ing element coatings are fused between the glass plys end terminal blocks 
and are provided at the corners of the panels. A defective heating ele- 
ment entails replacement of the glass panel. 


B. Each of the three windshields are equipred with two integral temperature- 
sensing elements. Only опе sensing element is used at а time. If one 
element becomes defective, the airplane wiring may be disconnected 
at the windshield terminal strip and connected into the standby element 
circuit. 


С. А thermal switch is attached with a spring clip to the inside surface of 
each of the three windshields, the upper windows. and the two clearview 
windows. Two terminal screws are provided on each thermal switch for 
wiring connections. 


D. Temperature controllers, one for each windshield. are locate on the EPC 
forward ecuipment panel. 


E. Three transformers, one for each windshield, are located on the EPC forward 
equipment panel. Six relays, two for each windshield, are located on the 
EPC forward equipment panel. 


F. Тһе antifog relay, one relay for all heated glass panels, is locatec ^n the 
EPC forward equipment panel. 


G. Circuit breakers for windshield er? window heating are located on the heat, 
vent, and ice protection bus of the EPC circuit breaker panel. 


H. The windshield heat control switch is located on the forward overhead switch 
panel. 


WARNING: OUTPUT VOLTAGES OF WINDSHIELD TRANSFORMERS HAVE A CURRENT RATING 
TEAT IS DANGEROUS TO LIFE. 


I. An alternate method or adjustment test is provided, using the Douglas 
dynamic windshield temrerature - line checker. Adjustment/test procedures 
using the line checker for the left, center. and right windsnields are 


identical. 
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J. When a win@snield panel (lert, center or right) is changed because ог 
overheating (bubbling), the following components. associated viti the panel 
being replaced, are to be changed. 


(i) Controller, temperature windshield anti-ice. 
(2) Relay, multiple use 1157 А.С. high heat power. 


(5) Relay multiple use 115V A.C. lov heat power. 


2. Tools and Equipment Required 


HOTE: Equivalent substitutes may be used instead of the 
іс 


Item - Hane Humber Manufacturer Use 
A Multiple range Leeds & Northrup Со. Test windshield 
octentiometer antiřogging system 
indicator 
B Thermocouple Test windshield | 
Switch antifogzing system 
(7 position) 
6 Thermocouple Test windsrield 
Jire uutirogging system 
D Metal tape myStix Test windshield 
antircgzcing cvstem 
E Neon Lame NE-51H Test windshield 
(7 recuired) antifog-iug system 
F Multimeter 5304 ігіріебі Test winásrield 
antiiozziug system 
G Stopwatch Test windshield 
sntirogginz system 
H Onmmeter. Test windshield 
(0-200 ойт &uti-icing system 
range) 
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a 


Item Hame Number Manufacturer Use 
J Ammeter, snap Test windshield 
around type anti-icing system 


(0-10 amperes, 
125 to 250 volt 


range) 

K Dynamic wind- 4889798 Dougles Aircraft Test windsnield 
shield tempera- Co., Inc. anti-icing system 
ture-line 
checker 


3. Adjustment/Test Windshield and Windows Anti-Icing/Antifogzing System 
NOTE: In order to accurately determine system operation, ambient temperature 
of the window and windshield panels should be below approximately 
80°F (26.7°C) at start of the trouble shocting procedures. It is 


recommended that the procedures be conducted inside a hanger or in 
a shaded area. 


A. Test Windshield Anti-Icing System 
| (1) Ope window antifogging and windshield heat (right, center, and left) 
circuit breakers, located on heat, vent and ice protection (ac bus) 


section of circuit breaker panel. 


WARNING: OUTPUT VOLTAGES OF WINDSHIELD TPANSFORMERS HAVE A CURRELT 
RATING THAT IS DANGEROUS TO LIFE. 


(2) Disconnect wire from HV terminal on right windshield transformer. 


(3) Using chmmeter check resistance between wire and transformer terminal G. 
Resistance should be 72 (+10.8) ohms. 


(4) Connect wire to HV terminal on rignt windshield transformer. 
(5) Disconnect wire from HV terminal on left windshield transformer. 


(6) Using ohmmeter check resistance between wire and transformer terminal G. 
Resistance should be 72 (+10.8) ohms. 


(7) Connect wire to HV terminal on left windshield transformer. 
(8) Disconnect wire from HV terminal on center windshield transformer. 


(9) Using onmmeter check resistance between wire and transformer terminal G. 
| Resistance should be 80 (112.5) ohms. 
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Connect wire to HV terminal on center windshield transformer. 
Check for current flow in each windshield heating circuit as follows: 


NOTE: The duration end frequency of current flow periods depend on the 
temperature of panei and other variable factors. Current flow 
period may be as short as 1 second, end if ambient temperature is 
relatively high, no current may be evident for as long as 20 
minutes. Heating system does not operate at panei temperatures 
above approximately 100°F (37.8°C). 


{a) Apply snap-around type ammeter to one conductor indicated in Substep 
(ο) for windshield to be checked. 


(b) Close windshield heet circuit breakers corresponding to windshield 
under test. 


(c) Place windshield heat control switch in positions indicated; ammeter 
readings should be es follows: 


Ammeter Reading 


Apply am- with switch in 
Circuit meter to 


(Circuit Breaker) conductor | OFF WARM UP FULL POWER 
i . 


Left windshield HV-H702 3.8 to 5.3 6.5 to 9.0 

(left outer pane 

windshield heat) HV-ET33 Not more 3.8 to 5.3 6.5 to 9.0 
than 1.5 


heat 


Center windshield 
(center outer 


pane 


heat) 


30-51-0 
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Right windshield 
(right outer 
pane windshield 


3.8 tc 5.3 6.5 to 9.0 


Not more 3.€ to 5.3 3.8 to 5.3 
than 1.5 


) 


HV=2701 5.8 to 8.1 


windshield HV-HT32 5.8 to 8.1 


(4) Place windshield heat control switch in off position. 
(e) Open applicable circuit breekers. 
(f) Remove ammeter. 


(g) Repeat substeps (a through f) for remaining conductor. 
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| (12) Close window antifogging and windshield heat (right, center, and left) 
circuit breakers located on heat, vent, and ice protection {ac bus) 
section of circuit breaker panel. 


B. Test Windshield Antifogging System 


| (1) Open windshield heat (right, center, and left) circuit breakers, located 
on heat, vent, and ice protection (ac bus) section of circuit breaker 
panel. 


(2) Connect range potentiometer (see Figure 201). 
(3) Connect neon lamps (see Figure 201). 


(h) Rotate thermocouple switch to each switch position and record ambient 
temperature in column 1 of recording chart (see Figure 202). 


(5) Place windshield heat control switch in warm up position and simul- 
taneously start stop watch. Neon indicator lamps should illuminate. 


(6) As each neon lamp extinguishes, turn thermocouple switch to correspond- 
ing window and record temperature in colum 2 of recording chart. Теп- 
peratures should be within tolerarces shown in column 4 of recording 
chart. 


. CAUTION: IF ANY OF NEON LAMPS HAVE NOT EXTINGUISHED WITHIN 20 MINUTES 
OR ANY WINDOW TEMPERATURES EAVE RISEN TO 150°F, OPEN WINDOW 
ANTIFOG CIRCUIT BREAKERS. 


(T) After each neon lamp extinguishes, it will again itluminate (within 
approximatel, 2 minutes). When lamp illuminates, turn thermocouple 
swit.n to corresponding window and record temperature. Temperatures 
should be within tolerances shown in column 5 of recording chart. 


NOTE: If neon indicator lemps are extinguishing and illuminating et to 
close intervals, close one of window antifog circuit breakers and 
perform tests on left eyebrow, left clearview эпа left windshield. 
Then оп right windshield, right clearview, right eyebrow and 
center windshield. 

(8) Place windshield heat control switch in off position. 
(9) Disconnect neon lamps. 


(10) Disconnect range potentiometer. 


| (11) Close windshield heat (right, center, and left) circuit breakers, located 
on heat, vent, and ice protection (ac bus) section of circuit breaker 
panel. 
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METAL TAPE 


LEFT 
EYEBROW 


LEFT 
CLEARVIEW 


THERMOCOUPLE 


SWITCH 
(7 POSITIONS) 
Ν 4 


LEFT 
WINDSHIELD 


CENTER 
WINDSHIELD 


RIGHT 
WINDSHIELD 


RANGE POTENTIOMETER 


INDICATOR 
RIGHT 
CLEARVIEW 
RIGHT 
EYEBROW 
NOTES: 


1. APPROXIMATELY 1 INCH SQUARE PIECE OF METAL TAPE TO BE 
USED ON THE INSIDE OF EACH WINDOW. 


2. TAPE TO BE LOCATED TOWARD СЕМТЕР OF WINDOW WITHIN 
1 INCH OF THERMO-SWITCH 


CENTER WINDSHIELD 


HA2-3408 
| Windows and Windshields Antifogging Test Assemblies -- 
50-51-0 Schematic 
CODE ἃ , Figure 201 
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1. h. 5. 
Light Off Light On 
Ambient Temp. Temp. 
Window (Temp. ) Tolerance Tolerance 


Center 

Windshield 100% -1ho? 

Right 

Windshield P ator -140° 


Left 
Windshield 


Right 

Clearview 

Left 

Clearview 100° -140° 85° - 


Right 
Eyebrow -1ho? 


Left 
Eyebrow -140° 


Windows and Windshields Antifogging -- 
Recording Chart 
Figure 202 


85° -105" 


0% ho? 


85° -105° 


h. Alternate Adjustment/Test Using Dynamic Windshield Temperature - Line Checker 
A. Test Windsnield 
(1) Open vindow entifogging and windshield heat (right, center, and left) 
circuit breakers, located on heat, vent, and ice protection (ac bus) 


section of circuit breaker panel. 


WARNING: OUTPUT VOLTAGES OF WINDSHIELD HAVE A CURRENT RATING THAT IS 
DANGEROUS TO LIFE. 


(2) Connect line checker between applicable -indshield controller and 
airplane wiring. 


(3) Connect red clip lead to terminal G of applicable windshield transformer. 
(h) Connect black clip lead to structural ground. 
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Make certain airplane windshield heat selector switch is in off 
position. 


Close applicable windshield heat circuit breakers. Line checker system 
power light should come on (controller power light may also come on). 


CAUTION: REMAINING FOUR WINDSHIELD HEAT CIRCUIT BREAKERS MUST REMAIN 
OPEN. 


Hold checker ambient 110°F +/normal/meter check switch in meter check 
position, and hold read temperature/normal switch in read temperature 
position. Windshield temperature meter should read 105 (+5)°F. Release 
switches. 


NOTE: If ambient temperature is 110°F or above, Steps (8 through 20) 
are to Бе per?crmed with checker ambient 110°F +/normal/meter 
check switch held in the ambient 110°F + position. Ambient 110°+ 
switch position alters windshield temperature sensor resistance 
to value approximately 55 degrees lower than actual temperature, 
thus at indicated shutoff point of approximately 105°F, actual 
windshield temperature is approximately 158?F. Checker will not 
allow temperature of windshield panel to rise above safe limit cf 


160°F, 


Hold read temperature /normal switch in read temperature position. 
Record meter reading. 


NOTE: This is "cold" glass temperature and should be within +20°F to 
outside ambient temperature. 


Return read temperature/normal switc.. to normal position. 


Actuate sense element ground test switch. Grounded light should not 
come on. 


ІСТЕ: Grounded light will come on if clement is grconded through any 
path less than 30,002 ohms. Ground must be cleared before pro- 
ceeding. Perform Steps (11 through 17) quickly and in sequence 
to complete system analysis before controlier shuts off. 


Place windshield heat switch in warm up position. Controller output 
power and transformer primary power lights, on line chezker, should come 
on. 


Place read temperature/normal switch in read temperature position. 
Controller output power and transformer pri:ary power lights should go 
off. 


Return switch to normal. Controller output power and transformer primary 
power lights should come on. 
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CONT'R PWR CONT'R 
INTERRUPT PWR PWR PRIM PWR 


P/N 4869798 


G CY, TEST 
GROUNDED κα (Әр; " 
ELEMENT 4 
GND TEST FAIL SAFE 
AME 
WINOSHIELD TEMP uo F- READ. TEMP 
NORM 
METER CHK NORM 
ΚΝ - | 
а зум ве | 
@ 


(& λουνανις WINDSHIELD TEMPERATURE-LINE (74>) CHECKER 


НА2-4582 
Dynamic Windshield Temperature -- Line Checker 30-41-0 
Figure 203 CODE b 
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Plece fail safe switch in test position. Controller output power and 
transformer primery power lights should go off. 


Release fail safe switch to neutral position. Controller output power 
and transformer primary power lights should come on. 


Approximately ten seconds after controller output and transformer pri- 
mary power lights come on, place read temperature/normal switch in 
read temperature position. Temperature reading snould show increase 
over reading recorded in Step (8). 


With controller output power and transformer primary power lights on, 
actuate controller power interrupt switch. Both lights should go off. 
Release switch. 


As windshield continues to heat take frequent temperature readings by 
placing read temperature/normal switch in read temperature position. 
Return switch as auickly as possible. Output power and transformer 
primary power lights should go off when meter indicator reaches 

105 (410) °F. 


NOTE: Power is cff and windshield is cooling while switch is in read 
temperature position. 


Continue to observe lights. When lights come on take quick temperature 


-г 


reading. Meter should indicate 2: (+10)°F. 


Repeat Steps (11 through 19) with airplane windshield heat switch in 
full power position. 


Place windshield heat switch in off position. 
Open applicable windshield heet circuit breskers. 
Disconnect line checker. 


Close window antifogging and windshield heat (right, center, and left) 
circuit breakers. 
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WINDSHIELD AND WINDOW TEMPERATURE CONTROL 


AMPLIFIERS - MAINTENANCE PRACTICES 


2. Gener 


А. Тһе windshield and window temperature control amplifiers are located in the 
EPC forward equipment panel. Access to the components is through access 
door 623. 


В. The Removal/Instelletion procedures for 811 windshield and all window 
tempereture control amplifiers are identical except as noted. 


2. Removal/Installation Windshield and Window Temperature Control Amplifiers 


A. Remove Windshield Temperature Control Amplifier 


(1) Open applicable outer vane windshield heat circuit breaker, located on 
heat, vent, and ice protection (ес bus) section of EPC circuit breaker 
panel. 


(2) Disconnect electrical connector from applicable windshield temperature 
control amplifier. 


(3) Remove amplifier. 
В. Install Windshieid Temperature Control Amplifier 
(1) Make certain that applicable outer pane windshield heat circuit breaker, 
located on heat, vent, and ice protection (ac tus) section of EPC 


circuit breaker panel, is open. 


(2) Position amplifier o^ EPC forward equipment panel and install amplifier. 


(3) Connect electrical connector to amplifier. 
(4) Close applicable outer pane windshield heat circuit breaker. 
C. Remove Eyebrow or Clearview Window Temperature Control Amplifier 


(1) Open eyebrow and clearview window heat circuit breaker,located on heat, 
vent, and ice protection (ac bus) section of EPC circuit breaker panel. 


(2) Disconnect electrical connector from applicable eyebrow or clearview 
window temperature control amplifier. 


(3) Remove amplifier. 
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D. Install Eyebrow or Clearview Window Temperature Control Amplifier 


(1) Make certain that eyebrow and window heat circuit breaker, located on 
heat, vent, and ice protection (ec bus) section of EPC circuit breaker 
panel, is open. 


(2) Position eyebrow or cleerview window temperature control amplifier on 
EPC forward equipment penel and install amplifier. 


(3) Connect electrical connector to amplifier. 


(h) Close eyebrow and clearview window heat circuit breaker. 


3. Adjustment/Test Windshield end Window Temperature Control Amplifier 
A. ‘The windshield and window temperature control amplifiers are tested in 
30-41-C. 
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WINDSHIELD HEAT TRANSFORMERS - MAINTENANCE PRACTICES 


1. General 


A. The windshield heat transformers, one for each windshield, are located on 
the forward equipment panel of the electrical power center. 


B. Removal and installation procedures for all three transformers are iden- 
tical except where noted otherwise. 


2. Tools and Equipment Required 
А. A multimeter (Simpson Model 260, or equivalent) is required for windshield 
resistance test prior to connection of transformer. : 
3. Removal/Installation Windshield Heat Transformers 
A. Remove Transformer 
(1) Open applicable outer pane windshield heat circuit breaker, located on 
heat, vent, and ice protection ac bus section of EPC circuit breaker 
panel. 
WARNING: TAG AND SAFETY CIRCUIT BREAKERS. 
(2) Tag and disconnect electrical wires from transformer. 
(3) Remove transformer from forward equipment panel. 
B. Install Transformer 
(1) Make certain that outer pane windshield heat circuit breaker is open. 
(2) Install transformer on forward equipment panel. 


(3) Connect 511 electrical wires to transformer except wire to lettered 
terminal. 


(4) Using multimeter, check resistance between transformer terminal 1 and 
electrical wire left disconnected in step (3). On side windshields, 
resistance should be 81.6 ohms or more; on center windstielO, resistance 
should be 96 ohms or more. 
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Depending on type of transformer and value obtained in step (4), con- 
nect remaining electrical wire to transformer lettered terminal as 
follows: 


Side Windshield- Center Windshield- 
Transformer Resistance Transformer Resistance 
Type in ohms Terminal in ohms 
3-lettered 81.6 to 125.0 x 96.0 to 120.0 
terminals Y 120.1 to 140.0 
5-lettered 81.6 to 92.0 ν 
terminals 92.1 to 103.5 W 96.0 to 114.0 
103.6 to 125.С x 124.1 to 140.0 


Close outer pane windshield heat circuit breaker. 
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WISDSHIELD PIEUMLTIC ЖАП: REMOVAL SYST - 


DESCRIPTIGI AND OPERATIC! 


The windshield pneumatic rain removal system uses hot air from th 
pneumatic system to divert rain from the left and right windshields 
Guring flight. Air is supplied to the left windshield from the le? 
pneumatic rain removal duct and to the right windshield from the right 
pneumatic rain removal duct. Both rain removal ducts receive air from 
the airplane pneumatic manifold. А céble-operated shutoff valve is 
installed in each rain removal duct. The air is directed upward through 
an external slotted nozzle at the base of the windshield with enough 
velocity to keep the windshield clear. The system is manually overated 
by a lever located on each pilot's console. The lever operates 8 cable 
system thet opens the shutoff valve and allows air from the low-pressure 
pneumatic system to flow through the valve to the rain removal nozzles 
and over the windshield. The pattern of airflow depends on the forwerü 
movement of tne airplane 


CAUTION: RAIN REMOVAL CONTROL BEVERS MUST ВЕ IN OFF POSITION WHEN 
SYSTEM IS NOT IN USE. 1r LEVERS ARE LEFT IN ON POSITION, 
RAIN OR CONDENSATION 4 ENTER CASIN COMPRESSORS AND CAUSE 
DAMAGE TO COMPRESSORS, WHEN STARTED. 


2. System Components 


A. Shutoff Valves 


(1) 


(2) 


(3) 


Jan 1/67 


The windshield pneumetic rain removal shutoff valves are installed in 
the fuselage nose section between the rain removal ducts and the plenum 


chambers. There are two shutoff valves, опе for vhe left windshield ind 
one for + the right windshield. 


Each valve is actuated through a single cable by a lever mounted on the 
corresponding pilot's console. Operation of each valve is independent 
of the otner valve. When the valve is opened, hot air is directed to 
the rain removal nozzles. 


Movement of the lever on either console to the open rosition operates 
the respective shutoff valve to the open position. The positive posi- 
tion stop on the cam, splined to the butterfly shaft, positions the 
valve to the open position. The action of the sheft also winds the 
spiral spring tighter, allowing the valve to go to the closed position 
when the lever is moved to the closed position. The single cable posi- 
tions vhe valve to the open position end the spring closes the valve. 
The valve will go to the closed position and will remain closed, if the 
cable should brake. 
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C CABLE 
SECTOR 


а 
+ 
t 
[4 


А 
BN 

Ж 
NN 


BUTTERFLY 


VALVE 
BODY 
SPIRAL SPRING 
HA2-1910 
Windshield Pneumatic Rain Removal 

Shutoff Valve -- Schematic 30-42-0 
. Figure 2 CODE 1 
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) The pnewmatic rain removal nozzles are located Гогуага of the left and 
right windshield outer panels. The nozzles are attached to the fuselage 
посе section plating that forms the access door to the plenum chambers. 
Air from the low-pressure pneumatic system flows through the rain 
removal shutoff valves and into the plenum charber. Tne nozzles are 
fixed slots forming an air outlet from the plenum chambers. The nozzles 
direct the airflow over the windshields at an angle of 6 degrees from 
the surface of the glass. The small angle prevente overheating of the 
windshield panels when there is no forward m movement of the airplane; 
however, extended or unnecessary operation of the pneumatic rain removal 
System on the ground should be evoided. 

Bro 


Drain Valves 


А drain valve is located on the downstream side of each windshield rain 
removal shutoff valve to provide for the removal of water that might 
enter the system. These valves are spring loaded to the open position; 
but, when the pressure in the pneumatic duct builds up to k (+2 1/2) 
psig, the valves с gir then flows freely to the windshield 


When the pressure in 


of the spr 


О 


š 
is removed (valve closed), the 


ae `. - 
ing c ns the valve. 
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i. General 


A. Access to the windshield pneumatic rain removal system is through the flight 
compartment and through two access doors located on the upper surface of 
the nose section. 

В. The numbers and letters enclose in the hexagonal symbols in Figure 201 
correspond to the cable run numbers and segment letters listed at the end 
of this section. Ze is posted adjecent to the cor- 


C. The adjustmen 
right windshi 


ϱ ct 


edures H 
neumetic rein removal systems are ident 


19514 Pneumatic Rain Removal System 


(1) Check thet slot in end of windshield pneumatic rain reroval shutoff 
valve shaft is aligned with cable guard pin. 


NOTE: Valve is spring loaded and is in closed position. 


(2) Adjust turnbuckle, 10са+ -ᾱ aft of pressure seal in flight compartment, 
so that there is slignt amount of sleck in cable between tension spring 
attaching point and sector. 


(3) Operate rain removal lever through full travel several times. 


NOTE: Swaged tube on cable must extend at least 3/4 inch from pressure 
seal when in full on or full off rosition. 


(h) Place rain removal lever in on position. Check that slot in end of 
shutoff valve shaft is aligned with centerline of duct. 


(5) Place rain removal lever in off rosition. Check that slot in епа of 
shutoff valve shaft is aligned with cable guard pin and that there is 
Slight amount of slack in cable between tension spring attaching point 
and sector. 


(6) Safety turncuckle with lockwire. 
B. Test Windshield Pneumatic Rein Removel Systen 


(1) Check that windshield rein removal levers are in off position. 
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FIRST GFFICER'S 
CONSOLE 


TO FIRST 
OFFICER'S 
WINDSHIELD 


SHUTOFF OFF 
VALVE 


CAPTAIN'S 
CONSOLE 
TO CAPTAIN'S А 
WINDSHIELD 
! 
FORWARD TURNBUCKLE 


Windshield Air Rain Removal Mechanics] Control 
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(2) Conn 


ct external pneumatic source, and pneumatic manifcld (see 
er 


(3) Place left rain removal lever in on position › and check that air flows 
over left windshield. 


CAUTION: DO HOT OPERATE WINDSHIELD PNEUMATIC RATS REMOVAL SYSTEM WITH 
AIR FROM ZXXZ2HAL PNEUMATIC SOURCE ABOVE 200°F (93.3°C). το 
NOT OPERATE SYSTEM WITH ENGINE BLE=D ATR FOR LONGER THAN 10 
SECONDS ON A DRY WINDSHIELD. 


(L) Plece left rain removal lever in off position, and check that airflow 
over left windshield stops. 


) Place right rain removal lever іп on position, and check that air fiows 
& І > 
over right windshield. 


(6) Place right r&in removal lever in off position, and check that airflow 
over right windshield stops. 


CAUTION: RAIN REMOVAL CONTROL LEVERS MUST BE TH OFF POSITION WHEN 
SYSTEM IS NOT ІП USE. IF LEVERS ARE LEFT ІП ON POSITION, 
RAIT OR CONDENSATION MIGHT ENTIER CABIN CCLPRESSORS THROUGH 
RAIN REMOVAL SHULOFF VALVES AND CAUSE DAMAGE 49 COMPRESSORC, 
WHEN STARTED. 


(7) Depressurize pneumetic manifold, and disconnect external pneumatic 


source (see Chapter 36). 
Cable Asse blies 


NOTE: The cable run numbers end the segment letters in the following 
chart correspond to the callouts in Figure 201. 


eee 


Function Cable Run Number Segment Letter 
—————ÓÓÁ — s 0 
Left windshield 109 A 
pneumatic rain B 
removal system 
control 
— . 99 
Right windshield 110 A 
pneumatic rain B 
removal system 
control 
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АҚТИТЕПЦАПСЕ PRACTICES 


- 


e removal and installation procedures for the left ала the right 
windshield pneumatic rain removal shutoff valves are identical. 


B. Access to the shutoff valves is through access doors located on the upper 
surfaces of the nose. 


2. 


A. Remove Shutoff Valve 


(1) 


(2) 


(3) 


Release control cable tens 
disconnect cable from winds 
sector. 


ion spring from spring attaching g point, and 
hield pneumatic rain removal 5 


Loosen clamps that connect valv. to rain removal duct anc 


> 
ck 
[e] 
ts 
[5 
Фф 
i 


Remove valve from airplane. 


B. Install Shutoff Valve 


(2) 


(2) 
(3) 
(h) 
(5) 
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Instell windshield pneumatic rain removal shutoff valve in position 
between plenum chamber duct end rein removal duet. 


NOTE: The 5105 in the end cf the valve shaft must be aligned with the 
centerline of the rain removel duct. 


Connect valve to rain removal duct and plenum chember duct with clamps. 
Tighten rain removal duct clamp to turque of 45 (45) ineh-pounds. 


Tighten plenum chamber duct clamp to torque of 30 to 50 inch-vounds. 


Connect control cable to valve sector, and attach control cable tension 
spring. 


NOTE: The cast arrow on the sector must ce aligned with the cacle 
guard pin. 
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BOLT 
(TYPICAL 
3 PLACES) 


- 


NUT 
( TYPICAL 
3 PLACES) 


BOLT 
(TYPICAL 
3 PLACES) 


WASHER 
(TYPICAL 
3 PLACES) 


Ic 
RAIN REMOVAL 
SHUTOFF VALVE 


CLAMP 


% 
Y 


DUCT 
ASSEMBLY 


FROM 
PNEUMATIC 


LBOW 

ELBO CAL SLEEVE CLAMP MANIFOLD 

2 PLACES) PNEUMATIC 

2 PLACES) RAIN REMOVAL 
SHUTOFF VALVE 
view A 
HA2-1947 
Windshield Pneumstic Rain Removal 

30-42-1 Shutoff Valves -- Installation 
CODE 1 Figure 201 
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3. Adjustment/Test Windshield Pneumatic Rain Removal Chutoff Valves 


А. Test shutoff Valve 


Jen 1/67 


` 4 - 4» 9 + ` S 
pneumatic manifold from pneumatic cround source (сез 


CAUTION: AIR FROM GROUND PNEUMATIC SOURCE MUST EE UNDER 200°F (93.3?C). 


Make certain rain removal control lever is in off position. 
Check that there is no flow from corresponding plenum chamber. 
Place rain removal control lever in on position. 

Check that there is airflow fron corresponding plenum chamber. 


Place rain removal control lever in off position. 


Depressurize pneumatic manifold апд disconnect pneumatic ground source 


(see Chapter 36). 
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әттенттіті тусер етет pet SIPUT spies eTo 
WIGDSHIPLD PUSUMATIC БАТ; REMOVAL PLENUM CHAMBERS - 
WET ΟΣΕΡ 
I: : EAUTISZE 
Gorneral 
m . ри 2: А ^ Ν ла š πμ 
Tne removal and installation procedures for the left and right windshield 
: : 4 222. T 
pneumatic rain removal plenum chnamcers are identical. 


Access to the plenum chamber duct connections is through the flight ccm 
partment, forvard of the pilots' instrument panels. 


Access to removal of the plenum chambers is from outside of the Muselage 
nose. 


items: 
Item Kane Number Manufacturer Use 
A Sealant base  Ἆπν- 1016 weneral Electric Co. бегі Paying sur- 
Silicone Products faces ОҒ rain 
Dept. removal plenum 
chambers. 
B Sealant PIV-9910 General Electric Co. Seal faying sur- 
catalyst Silicone Products faces of rain 
Dept. removal plenum 
chambers. 
[o Methyl- TT-M-0C261 Local Cleaning surfaces. 
einyl- tt 


ketone (МЕК) 


NOTS: Sealant should be mixed immediate use and is mixed 100 


1 Y u 

parts base to 10 parts οὐ catalyst (by weizhi). 

Removal/Installation Windshiel4 Бпецтабїс Bain Removal Flenun Chambers 
Remove Pierum Chamber 


(1) Disconnect pneumatic rain removal supply duct from windsnield pneumatic 
rain removal plemu: chamber. Tis 5 


(2) From outside Suselage nose, remove plenum chamber. 


Ромеа ал USA 


(3) 
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Rerove sealant Trom fuyinc surfaces of plenum chaber and duct. 

Р. - + + 4. a αν. + lar p AN 34 

Apply frezh sealant to feyinz surfaces (see Chapter δη) end install 
Y + ` 

plenum chamber. 


Jan 1/68 


Potes on USA 


DOUGLAS AIRCRAFT CO., INC. 


DC-H SIXTY SERIES 


MAINTENANCE MANUAL 


WINDSHIELD PNEUMATIC RAI: REMOVAL CONTROL LEVERS ~ 


MAILIENALCE PRACTICES 


l. General 


4. The removal end installation ως res for the left 
shield pneumatic rai е 


< 4- -$ 5 
and бле right wind- 
+ 


B. Access for removal of the contrcl levers i ac 
on the left and right pilots! console in the flight compertment. 


2. Remcval/Instellation Windshiel 


Ώ, 
ty 
5 
(b 
j 
\] 
ct 
E^ 
O 
11 
f 
І; 
ң) 
[ty 
8 
á 
f 
ἘΠῚ 
Q 
о 
5 
cr 
3 
O 
Б 
t: 
(b 
d 
(0 
1 
μη] 


A. Remove Centrel Levers 
(1) Remove nob and spacers from rain removal control lever. 


(2) Disconnect windshield rain removal shutoff valve control cable at 
fork attached to control lever. 


(3) Remove lever attachi.g bolt and shim washers from lever support 
bre&cket. 


NOTE: To aid in proper installation of the lever, record the 
number of shim washers on each side of the’ never wher 
removing tre attaching bolt. 


(4) Drew lever downward through lever guide and remove from console. 
B. Install Control Lever 
(1) Insert rain removel control lever througn lever guide. 


(2) Install lever on support bracket with atteching bolt and shim 
wasners. 


3) Instail shim washers, positioning as recorded during removal. 
2 -5 +S 
NOTE: Use flat washers as necessary to 2liminete ell sideplay 
of the lever on attaching bolt. Position washers on each 


side of lever so that handle is slightly prelcaded against 
the outbcsrd edge of detent in console. 


(4) Connect windshield rain removal shutoff valve control cable to lever. 


NOTE: The cable fork must be free to swivel efter instelletion. 


(5) Install knob and spacer on lever. 
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SPACER 
CONTROL LEVER 


^^ CONTROL 


CABLE 
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2А 
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SHIM WASHERS 


TO RAIN REMOVAL 
SHUTOFF VALVE 
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MTDTy]u TIT, Dom am sep ---,ρ-γ»- 
UILDOHIZLD PUSUMATIC RAIL REMOVAL DBA 


MALZTEDSAUCE PRACTICE 


Ae The. removal and installation procedures for the left era right wincGshielG 
Dreumetic rain removal drain valves ere identical. 


Grain valves is through access doors located ол the upper 
f e. 


2. Renovel/I.staelletion Windshield Pneumatic Rein Removal Drain Valves 
--------------------- ee -------- езі τον UTEM уа-уев 
A. Remove Drain Valve 


(1) Disconnect drain line from windshield pneumatic raiz removal @rain 
valve. 


(2) Remove valve from pneumatic duct. Discard O-ring. 


В. Instali Drain Valve 


43 
H 
D 
H 
9 
bel 
Ë 
Қ 
К 
p 
3 


(1) Using new O-ring 


all windshield pneumatic rai: 
valve о: pnueuxat v 


> 5 
іс ёле 


(2) Connect drain line to valve. 
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WINDSHIELD LIQUID RAIN REPELLENT SYSTEM - 


DESCRIPTION AND OPERATION 


General 


The liquid rain repellent system uses a liquid rain repellent, stored in 
@ pressurized container, to remove rain from the windshields. The system, 
on demand, dispenses repellent fluid on the outer surfaces of the left and 
right windshields, either individuaily or simultaneously, to aid in 
removing rain water from these surfaces. 


Description 


The system consists of one replaceable pressurized fluid contuiner, a 
transparent fluid level indicator. a pressure gage, two solenoid-actuated 
valves, two spray nozzles, two momentary pushbutton switches, a control 
switch, & time delay relay, end the necessary plumbing and wiring to inter- 
connect and operate t 
fluid-dispensing nozz 
trical power is requi 


he system. All components, with the excention of the 
les, are locate? in the flight compartment. Elec- 
red to actuate “Ле solenoid valves. 


The fluid container, located on the copilot's console, is pressurized to 
approximately 90 psig when fully charged and helds approximately 520 cc. 
The transparent fluid level indicator end pressure gage is located below 
the fluid container and indicates the fluid level and the system pressure. 
The fluid level indicator check valve is held open when a container іс 
installed in order to prevent line pressure build ur. Each solenoid- 
actuated valve, located just forward of the windshield, is actueted in 
response to a rushbutton switch. The time delay relay, loceted in the 
forward electrical power center, automatically shuts off electrical power 
to the solenoid approximately 0.24 second after the pushbutton switch is 
Gepressed, thus closinc the valve. Approximately 6 cc or fluid is dispensed 
on the windshield while the valve is open. The repellent causes water to 
form beads and roll off the glass. The slipstream across the windshield 
will continually remove the water beads leaving e large part of the wind- 
shieid clear. 


The repellent is effective for varying lengths of time, dependiag on rain 
intensity. A small amount of washing will make the windsnield again recep- 
tive to the repellent. The repellent fluid is not a window-washing solution 
end should never be applied to а dry windshield. When used on a dry wind- 
shielc, repellent will dry, and visibility will be reduced. 
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CONTAINER 
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PRESSURE | 
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INDICATOR 


NOZZLE ASSEMBLY 


ж 
NOZZLE ASSEMBLY 
view A 
Liquid Rain Repellent System ~- 

30-53-0 Functional бегсшесіс 
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Overation 
The liquid rain repellent system should be used cnly during moderate-to- 
heavy rain, and in conjunction with the pneumatic rain removal system, 
which helps to spread the fluid across the windsnield. To operate the 
system, depress one or both momentary pushbutton switches. Due to aspir - 
tion of the system lines by the slipstream, the momentary pushbutton 
switches may have to be depressed several times (during the initial surge) 


a е 5 ring 
in order to pressurize the lines end dispense the fluid on the windshield. 
Wnen the pushbutton is depressed, pens for 0.24 second, 
and approximately 6 ce of fluid is sprayed cn the windshield. Because 
fluid is supplied to both windsh ields from the seme container, it is desir- 
able to depress one pushbutton switch before the other to spray the maximum 
amount of fluid on the windshield.  Eovever, both switches may be activated 
Simultaneously, if required. he fluid quantity can be monitored on the 
transparent fluid level indicator and the container pressure can be moni- 
tored on the pressure даре. 


e 
I 
5 
~ 


WARNING: THE LIQUID RAIS REPEL LLENT SYSTEM MUST HOT BE LEFT WITHOUT À COH- 
TATHER INSTALLED, UNLESS TEE SYSTEM BLEED PORT VALVE 15 OPZNED. 
UNDESTRABLY HIGH PRESSURE CAN DEVELOP IN THE CLOSED SYSTEM UNDER 
CERTAIN AMBIENT TEMPERATURE CONDITIONS, IF A CONTAINER IS NO? 
INSTALLED. 
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ҮСТЕМ - TROUBLE SHOOTING 


WRIDSHIELD LISUTD 


windzhielo Liquid rain repellent container and tine delay relay are 
located in the flight compartment on the first officer's console and the 
forward electrical power center respectively. The solenoid valves are 
located in the flight compartment, below the forvard of the left end right 
side windshields. 


апа Eouipment Required 


A. A multitestcr, model 260 Simpson or equivalent, is reauired to perform 
trouble shooting procedures. 


3. Troudle Shooting 


(3) 


(4) 


Jan 1/67 


2 


Supply container 
exheusted 


Solenoid valve 
defective. 


Loose connec- 
tion or leaking 
fluid line 


Rain repellent 
swite: 
defective. 


STE 


ЕМ DNOFERATIVE 


Isolation Procedures 


% , 


Check container 


With switch on, check 
solenoid for operat‘ rn. 
If solenoid does not 
energize and electrical 
power is present at 
solenoid, valve is 


defective. 
Check lines and 


By-pess switch and apply 
electrical power to sys- 
tem. If system бесстев 
energized, switch is 
defective. 


Ponted an USA 


Replece container 


Replace solenoid 
valve. 


Replace or repai: 
as necessery. 


Repiace switch 
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Possible Causes Tsoletion Procedures Correction 
A. ВАГІ EFLENT SYSTEM TIOFPERATIVE (Continued) 


(5) Tin 
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is present 


e 
c 
e 
> + 
power is not р 
z 
- 


(6) System с 


B. RAIN REPELLENT FLUID FAILS TO SHUT OFF AFTER 0.3 SECOND 


(1) ime delay rela Using stop watch, check Replace time deley. 
defective. time cycle of relay. If 


relay does not function 
in tolerance, it is 
defective. 


- 
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WINDSHIELD LIQUID RAIN REPELLENT SYSTEM - MAINTENANCE PRACTICES 


1. General 


A. А11 components and controls of the windshield liquid rain repellent system, . 
with the exception of the fiuid-dispensing nozzles, are located іп the ` 
flight compartment. 


f 2. Tools and Equipment Required 


NOTE: Eouivalent substitutes may be used instead of the following listed 
items. 
_____———————-—————————-———— 


Item Name Number Manufacturer Use 


___—_—————————————————--—-—-— 


А Bleed hose Local Bleed gas from 
system 
B Container Local Catch and measure 
spillage 
C Sveel wire Local Cleaning nozzle 
D Stoddard P-D-680 Local Cleaning nozzle 
solvent 


T μυ μυ ου ' ω —————— M ———— 


3. Servicing 


NOTE: After any maintenance operation envolving depressurizetion of the rain 
repellent system, or after installation of a new repellent container, 
it is necessary to bleed the pressurizing gas and/or air from the 
system. 


A. Bleed Windshield Liquid Rain Repellent System 


(1) Attach bleed hose to bleed valve on quantity indicator, and place open 
end of hose into suitable container. 


(2) Open bleed valve to bleed pressurizing gas from system and indicator 
sight glass. Bleed system until fluid with no gas escapes from bleed 
hose and indicator sight glass is filled with fluid. 


CAUTION: DO NOT ALLOW ANY SPILLED REPELLENT SOLUTION TO REMAIN IN 
CONTACT WITH ATRPLANE STRUCTURE. ALL REPELLENT SOLUTION 
SHOULD BE WASHED OFF WITHIN 2 HOURS AFTER BEING APPLIED. 
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(3) Pressurize system by depressing each pushbutton switch several times or 
until repellent fluid strikes windshields. 


(4) Clean windshield and surrounding areas with scap and water. 
CAUTION: DO NOT ALLOW REPELLENT SOLUTION TO REMAIN IN CONTACT WITH 
AIRPLANE STRUCTURE. ALL REPELLENT SOLUTION SHOULD ВЕ ` 
WASHED OFF WITHIN 2 HOURS AFTER BEING APPLIED 
h. Adjustment/Test Windshield Liquid Rain Repellent System 


A. Test Windshield Liquid Rain Repellert System 


(1) Pressurize system by depressing each pushbutton switch several times or 
until repellent fluid strikes windshield. 


(2) Depress each pushbutton switch once end collect fluid discharged from 
each nozzle in suitable graduated container. Each nozzle should 
dispense 6 (30.25) сс of fluid. 


NOTE: 
A MINIMUM OF 90% OF 
<> REPELLENT FROM EACH 
А SU tke Е 
contac EA OF STATIC 


AREA CF STATIC 
CONTACT (TYPICAL BOTH 
SIDE WINDSHIELDS) 


HA2-5475 
30-33-0 Windshield Liquid Rain Repellent Static Contact Area 
CCDE 1 Figure 201 
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(3) Depress each pushbutton switch once and check fluid impingement on wind- 
shield. Fluid should strike each windshield in approximately same area. 


(See Figure 201.) 
(%) Clean windshield and surrounding areas with soap and water. 
CAUTION: DO NOT ALLOW REPELLENT SOLUTION TO REMAIN IN CONTACT WITH ` 
AIRPLANE STRUCTURE. ALL REPELLENT SOLUTION SHOULD BE 
WASHED OFF WITHIN 2 HOURS AFTER BEING APPLIED. 
5. Cleaning/Peainting Spray Nozzle 
A. Clean Spray Nozzle 


(1) Clogged nozzle orifices may be cleared with a fine steel wire. Stoddard 
solvent or equivalent is suitable for dissolving repellent residue in 
clogged nozzles. 
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WINDSHIELD LIQUID RAIN REPELLENT CONTAINER - 


MAINTENANCE PRACTICES 


1. General 


The windshield liquid rain repellent container is located on the copiiot's 


console in the flight compartment. 


The liguid rein repellent container should be replaced if the fluid level 


indicator indicates low fluid quantity or the pressure gage indication is 
in the yellow band. 


2. 
A. 


(1) 


B. 


(1) 


(5) 
(6) 


Nov 1/T1 


Removal/Installation Windshield Liquid Rain Repellent Container 


Remove Rain Repellent Container 


Open left and right rain repellent circuit breakers located on miscella- 
neous section of EPC circuit breaker panel. 


Open container - retaining clamp. 


Unscrew anc remove container. Discard gasket. 


Cpen bleed port valve. 
WARNING: THE LIQUID RAIN REPELLENT SYSTEM MIST NOT BE LEFT WITHOUT A 
CONTAINER INSTALLED UNLESS THE SYSTEM BLEED PORT VALVE 15 
OPENED. UNDESIRABLY HIGH PRESSURE CAN DEVELOP IN TEE CLOSED 
SYSTEM UNDER CERTAIN AMBIENT TEMPERATURE CONDITIONS, IF А 
CONTAINER IS HOT INSTALLED. 


Install Rain Repellent Container 


Make certain that left and right rain repellent circuit breskers located 
on miscellaneous section of EPC circuit breaker panel are open. 


Close bleed port valve. 


Using new gasket, install container. Tighten to maximum fingertightness. 


Close and fasten retaining clamp. Tighten wingnut to maximum 


fingertighteness. 
Close left and right rain repellent circuit breakers. 


Bleed rain repellent system (see 30-43-0, Maintenance Practices). 
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RAIN REPELLENT 
CONTAINER 


FORWARD EQUIPMENT 
PANEL DOOR 


с ἫΝ | INDICATOR 


PRESSURE 
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НА2-1913 
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WODSUTSLD ШОТ РАТ: REPELLENT ОСАПТТТУ 
ee m s 


Т) 
EDICATOR - MALITENANCE PRACTICES 
---------- - Ime Іле ο 


1. General 
A. Tne windshield liquid rain repellent Quantity indicator is located just 
below the rain repellent container on the copilot's console in the flignt 
4. 
compartment. 


A. Drip pan of suitable size to catch excess fluid when supply line is 
disconnected. 
3. Removel/Installetion Windshield Licuiad Rain Repellent Quantity Indicator 
А. Remove Rain Pepellent Quantity Indicetor 
(1) Open left and right rain repellent circvit breakers located on miscel- 
leneous section of EPC circuit breaker panel. 


(2) Open container-retaining clamp. 
(3) Remove repellent container. (see 30-h3-1 Maintenance Practices) 


WARNING: WITH REPELLENT CONTAINER INSTALLED, SYSTEM IS PRESSURIZED ТО 
APPROXIMATELY 90 PSI. BEFORE REMOVING ANY COMPONENT, CON- 
TAINER MUST BE REMCVED AND SYSTEM DEPRESSURIZED TO AVOID 
UNDESIRABLY HIGH PRESSURE WHICH CAN DEVELOP IN THE CLOSED 
SYSTEM UNDEK CERTAIN AMBIENT TEMPERATURE CONDITIONS, AND TO 
` AVOID SPRAYING REPELLENT FLUID ON PERSONNEL AND INTERIOR OP 
FLIGHT COMPARTMENT. 


(4) Disconnect fluid Supply hose from bottom of quantity indicator. 
NOTE: Use drip pan to catch fluid from disconnected supply line. 

(5) Remove quantity indicator from console. 

(6) Clean drip pan with soap and water to prevent corrosion. 


CAUTION: DO NOT ALLOW ANY SPILLED REPELLENT SOLUTION TO REMAIN IN 


N 
LLENT SOLUTION 
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EQUIPMENT 
~~ PANEL 
= DOOR 
ASSEMBLY 
CONTAINER с 
WASHER = 
(TYPICAL & 
2 PLACES) е 
SCREW _ Ls 
(TYPICAL 
9 2 PLACES) 
HOSE ASSEMBLY 
fp 
VIEW A HA2-1914 
Windshield Liquid Rain Repellent Quantity 
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B. Install Rain Repellent Quantity Indicator 


(1) 


(2) 

(3) 
| G 
| ο) 
|° (6) 


Jun 1/67 


Маке certain the left end righ circuit breakers located 
Е 
+ т ^ 


on miscellaneous section of 
Install quantity indicator on console. 

Connect fluid supply hose to fitting at bottom of indicator. 
Install repellent container (see 30-ξ3-1 Maintenance Practices). 
Close left аса right rein repellent circuit breakers. 


Bleed rain repellent system (see 30-43-0, Maintenance Practices). 
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WISDSHIELD LIQUID RAIN REPELLENT SOLENOID 
а Sn 


VALVES - МАТПТЕПАПСЕ PRACTICES 
eee ee 


е sclenoid valve which has only one supply 
lation and removal procedures for the solenoid 


D 


d or miscel- 


7. ^" P 
breakers locst 
1 
i 


(2) Disconnect electrical connecter fron solenoid valve. 
(3) Remove repellent container (see 30-43-21 Maintenance Practices). 


WARNING: WITH REPELLENT CONTAINER INSTALLED, SYSTEM IS PRESSURTZED TO 
APPROXIMATELY 90 PSI. BEFORE REMOVING ANY COMPONENT, CON- 
TAINER MUST BE REMOVED AND SYSTEM DEPRESSURIZED TO AVOID 
UNDESIRABLY HIGH PRESSURE WEICH CAN DEVELOP IN THE CLOSED 
SYSTEM UNDER CERTAIN AMBIENT TEMPERATURE CONDITIONS, AND TO 
AVOID SPRAYING REPELLENT FLUID ON PERSONNEL AND INTERIOR Or 
FLIGHT COMPARTMENT. 


upply hose(s) from solenoid valve fitting. 


ets, 
LE 
-.. 
ο 
15. 
а 
O 
[9] 
5 
Jg 
Ф 
0 
ct 
m 


(5) Disconnect nozzle supply line fron valve. 


(6) Remove retaining clemp. 
(T) Remove valve fron Support bracket, 


(8) Remove fittings from solenoid valve. Discard O-rings. 
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CONNECTOR 


<, 
ELECTRICAL - 8 


TUBE 


BRACKET 


(f. 
м 4 
РР“. soLENOID VALVE 


View A 


ELECTRICAL 
CONNECTOR 


CLAMP 


F:TTING 
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> 
HOSE SOLENOID VALVE HA2-1925 
Windshield Liquid Rain Repellent Solenoié 
30-53-3 Valves -- Installation 
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stall Solenoid Valves 

Маке certain that left and right rain repellent circui 
located on miscellaneous section of EFC circuit breake 
Using new O-rings, install fittings in solenoid valve. 
Install valve on mounting bracket. 

Install retaining clamp on valve. 

Connect nozzle supply line to valve. 

Connect supply hose(s) to valve. 

Connect electrical connecter to valve. 

Close left and right rein repellent circuit breakers. 

Install repellent container (see 30-h3-1, Maintenance 

Bleed rain repellent system (see 30-43-0, Maintenance 
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WATER LINES — DESCRIPTION ыт OPERATION 


1. General 


A. Ice protection of the water lines сопѕіѕсѕ of thermostatically controlled 
heating elements on the water system drain panel, a heating element in the 
| forward and aft waste water drain masts, and on airplanes N8966U through 
N8975U, heating elements on each waste water service panel. 


B. The potable water system drain parel heating element is a febriceted essem- 
bly consisting of a formed bress pan with a circular, rod-type resistance 
heating element brazed to the pen near its outer flange. The element 
cperates оп 115-volt, 800-сус1е, ec power and is rated at 50 watts. Screw- 
type electrical terminals, one connected to each end of the element rod, and 
a temperature sensitive control switch are located between the ends of the 
element and are insulated with e moulded rubber sheath. The terminals 
provide connections to the airplane electrical system. The center area of 
the base pan incorporates two holes where the water connection nipple and a 
plug pass through the pan. Gaskets around the nipple and plug and under 
the base pan retain fuselage pressurization while nuts on the nipple end plug 
secure the heater to the fiberglass service panel plate. A hard-rubber 
abrasion ring is installed between the edge of the heating element base pan 
and the fiberglass plate to prevent the edge of the pan from cutting the 
plate. 


C. The waste water drain mast heaters consist of ve containing a resistance- 
type heating element. The tubular element extc:..s from the top of the mast, 
where the drain piping is connected, to the lower aft end of the mast where 
it is terminated with & molded, open-centered cap. The heater forms the 
drain passage, while the mest provides a streamlined fairing and structural 
support. Electrical terminals are provided at the upper end of the heating 
element. 


| D. The waste water service panel heaters on airplanes N8966U through N89TS5U are 
molded assemblies of silicone rubber, eech containing a resistance-type heat- 
ing element and necessary electrical wiring for connecting to the airplane 
electrical system. There are two types of heaters used on the waste water 
service panels. One type surrounds the toilet drain fitting and is rated at 
15 watts at 115-vac. The second type surrounds the toilet flush fitting and 
is rated at 8 wetts at 115-vac. 


2. Operation 


A. The potable water system drain panel heater (See Figure 1) operates from the 
Ἴ15-νες cabin bus 4 through the water service panel heater circuit breaker. 
The temperature sensitive switca, located cn the heater element, provides 
thermostatic control. Heater operaticn is automatic when the circuit breaker 
is closed and cabin bus 4 is energized. 
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The waste water drain mast heaters (See Figure 2) operate on 115-vac power 
when in flight, end on 28-volt power when on the ground. This provides a 
high heat range in flight and a low heat renge in flight and a low heat range 
on the ground. 


When the airplane is in a flight position (strut extended) the nose gear 
oleo ground shift mechanism cause the ground control relays to deenergize. 
Contacts of the ground control relays open the 28-vde circuit and close the 
circuit between the 115-vac water waste circuit breakers and the mast heater 
control switch. When the switch is placed in the on position, 115-уес (high 
range heat) is supplied to the waste waster drain mast heaters. 


With the airplane on the ground (strut compressed) the nose gear oleo ground 
shift mechanism cause the ground control relays to energize. Contacts of 
the relay close and 28-vde power is supplied to the mast heater control 
switch. When the switch is placed in the on position, 28-vde (low range 


` heat) is supplied to the waste water drain mast heaters. 


On airplanes N8092U through N6099U, N8966U through N8975U, an interlock 
circuit prevents 115-vac external electrical power inadvertently being 
supplied to the mast heater control switch. When externei electrical power 
is supplying power to the electrical buses, as during ground maintenance, 
contacts of the No. 1 external power relay close and power is supplied to 
energize the waste water mast heater external power control relay. If for 
any ~eason the ground control relays should be deenergizeé, 28--vde continues 
to te supplied to the mast heater control switch through the energized 
heeter external pcwer control relay. 


The waste water service panel heaters (airplanes 189661) through N8975U) (See 
Figure 3) are in operation when the 115-vac cabin buses are energized. The 
heaters on the forwerà waste-water service panel are energized through а 
circuit breaker located on the forward cabin electrical panel. The heaters 
on the two aft waste service panels are energized through a circuit breaker 
located on the aft cabin electrical penel. 
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WATER LINES - DESCRIPTION! AND ОРЕВАТІСІ 


1. General 


A. Ice protection of the water system lines consists of thermostatically 
controlled heating elements on the potable water system service panel a 
a heating element in the forward and aft waste water drain masts. 


B. The service panel heating elements are fabricated assemblies consisting of 
a formed brass pan with г circuler, rod-type resistance heating element 
brazed to the pan near its outer flange. Tne element operates on 115-volt, 
00-сус1е, ac power and is rated at 50 watts.  Screw-type electrical 
terminals, and is rated at 50 watts. Screw-type electrical terminals, one 
connected. to each end of the element rod, and š temperature sensitive 
control switch are located between the ends of the element and are insulated 
with a moulded rubber sheath. The terminals provide connections to the 
airplane electrical system. The center area of the base pan incorporates 
two holes where the water connection nipples pass through the pan. Gaskets 
around the nipples and under the base pan retain fuselage pressurization 
while nuts on the nipples secure the heater to the fiberglass service panel 
plate. А hard-rubber abrasion to the fiberglass service panel plate. А 
hard-rubber abrasion ring is installed between the еёте of th: heating 
element base pan and the fiberglass plate to prevent ine edge of the pen 
from cutting the plate. 


C. Tne waste water drain mast heaters consist of a tube containing a resistance- 
type heating element. The tubular element extends from the top ої the mast, 
where the drai:. piping is cornected, to the lower aft end of the mast where 
it is terminated with a molded, oper:-centered cap. The heater forms the 
drain passage, while the mast provides a streamlined fairing end structural 
support. Electrical terminals are provided at the upper end of the heating 
element. 


2. Operation 


A. Tne росаоіе water system service panel heater operates from the 115-vec 
cabin bus 4 through the water service panel heater circuit breaker. The 
temperature sensitive switch, located on the heater, element provides 
thermostatic control. Heater cperation is automatic when the circuit 
breaker is closed and the cabin bus 4 is energized. 


B. The waste water drain mast heaters operate on 115-vac power when in flight, 
and on 28-volt power when on the ground. This provides a high heat range 
in flight and e low heat range on the ground. 
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C. When in flight, the nose oleo shift mechanisn opens the ground control 
relays, closing the contacts between the 115-vac water waste circuit 
breakers and the mast heater control switch. When the switch is placed 
in the on position, 115-уас (high range heat) is supplied to the waste 
water drain mast heaters. 


D. When on the ground, the nose oleo shift mechanism closes the ground relays, 
closing the contacts between the 26-vde water waste circuit breaker and the 
mast heater control switch. When the switch is placed in the on position, 
28-vde (low range heat) is supplied to the waste water drain mast heaters. 
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WATER LIVES - ГЕССБІРТІСІ AD OFEPATICT 


А. Ice protection of the waste water drein mast heaters consists of a tube 
containing а resistance-tyne heating element. The tubular element extends 
from the top of the mast, where the drain piping is connected, to the lower 
aft end of the mast where it is terminated with а molded, cpen-centered 
cap. The neater forms the drain passage, while the mast provides а stream- 
lined fairing and structural Support. Electrical terminals are provided at 


= ` 
c VA. 
the upper end of the heating element. 


B. When in flight, the nose gear ground shift mechanism deenergizes the Ho. 1 
miscellaneous and right air conditioning system ground control relays, 
closing the contacts between the 115-vac water waste circuit breakers end 
the mast heater control switch. When the Switch is pleced in the on tosi- 
tion, 115-уас (high heat range) is supplied to the waste water drain mest 
heaters. : 

C. When on the ground, the nose gear ground shift mechanism energizes the No. 1 
miscellaneous and rignt air concitioning system ground control relzys, 
closing the contacts he 23--іс water waste circuit breaker апд the 


ch. When the switch is placed in the on position, 
is supplied to tne waste water drain mast heaters. 


mast heater control sw 
28-vée (low range hea 
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WATER LINES - DESCRIPTION AND OPERATION 


1. General 


А. Ice protection of the water lines consists of а heating element on the pot- 
able water system service panel and a heating element in each forward and 
aft waste water drain masts. 


2. Description 


A. The service panel heating elements are fabricated assemblies consisting of 
a formed brass pan with a circular, rod-type resistance heating element 
brazed to the рап near its outer flange. The element operates on 115-volt, 
100-сус1е, ac power and is rated at 50 watts. Screw-type electrical termi- 
nals, one connected to each end of the element rod, апа a temperature sensi- 
tive control switch are located between the ends of the element and are 
insulated with a moulded rubber sheath. The terminals provide connections 
to the airplane electrical system. The center area of the base pen incor- 
porates two holes where the water connection nipples pass through the pan. 
Gaskets around the nipples and under the base pan retain fuselage pressur- 
ization while nuts on the nipples secure the heater to the fiberglass 
service panel plate. А hard-rubber abrasion ring is installed between the 
edge of the heating element base van and the fibergiass plate to prevent 
the edge of the pan from cutting the plate. 


B. ‘The waste water drain mast heaters consist of a tube containing a resistance- 
type nzeating element. The tubular element extends from the top of the mast, 
| where the drain piping is connected, to the lower aft end of the mas. where 
| it is termineted with a molded, open-centered cap. The heater forms the 
| drain passage, while the mast provides a streamlined fairing and structural 
support. Electrical terminals are provided et the upper end of the heating 
element. | 


3. Operation 


A, The potable water system service panel heater operezes from the 115-vac 
cabin bus à through the water service panel heater circuit breaker (see 
Figure 1). The temperature sensitive switch, located on the heater, element 
provides thernostatic control. Heater operaticn is automatic when the 
circuit breeker is closed and tne cabin bus 4 is energized. 


B. ‘Tne waste water drain mast heaters operate on 115-vac power when in flight, 
and on 28-volt power when on the ground (see Figure 2). This provides a 
high heat range in flight and a iow heat range on the ground. 
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C. With the airplene generatcr system supplying power to the electrical buses 
and the airplane on the ground (strut compressed) the nose gear oleo ground 
shift mechanism cause the ground control relays to energize. Contects of 
the relay close and 28-vde power is supplied to the mast heater control 
switch. When the switch is placed in the on vosition, 28-vde (low range 
heat) is supplied to the waste water drain mast heaters. 


D. When external electrical power is supplying power to the electrical buses, 
as during ground maintenance, an interlock circuit prevents 115-vac inad- 
vertently being supplied to the mast heater control switch. With external 
power applied to the airplane, contacts of the No. 1 external power relay 
close and power is supplied to energize the waste water mast heater external 
control relay. If for any reason the ground control relays should be deener- 
gized, 26-vde continues to be supplied to the mast heater control switch 
through the energized heater external power control relay. 


E. When the airplane is in a flight position (strut extended) the nose gear 
oleo ground shift mechanism cause the ground control relays tc deenergize. 
Contacts of the ground control relays open the 28-vde circuit and close the 
circuit between the 115-vec water waste circuit breakers and the mast heater 
control switch. When the switch is placed in the on position, 115-vac (high 
renge heat; is supplied to the waste water drain mast heaters. 
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WATER LILES - DESCRIPTION AND OPERATION 
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2. Description 


А. The waste water drain mas aters consists of & tube containing а resist- 
апсе-%уре heating element. The tubular element extends from the top of the 
mast, where the Grain pipin s connected, to the lower aft end of the mast 
where it is terminated with а поза Open-centered cer. The heater forms 
the drain passage, while the vides 8 streamlined fairing and struc- 
tural support. Electrical terminais. are provided at the upper enå of the 
heating element. 


o 


3. Operation 


A. The waste water drain mast heaters operate on ll5-vac power when in flight 
and on 28-volt when on th This provides a high heat range in 


light anā a low heat range on the ground. 


ін, 


B. With the гігрізле generator system supplying power to the electrical buses 
апі the airplane on the ground (strut compressed) the nose gear oleo ground 
shift mechanism cause the ground control relays to energize. Contacts of 

he relay close end 28-vde power is supplied +o the mast heater control 
switch. When the switch is placed in the on position, 28-vàc (low range 
heat) is supplied to the waste water drain mast heaters. 


C. When external electrical power is supplying power to the electrical buses, 

as during ground maintenance, en interlock circuit prevents 115-vac inadvert- 
ently being supplied to the mast heater control switch. With external power 

&pplied to the pirolane, contacts of the No. 1 external power relay close 
and power is supplied to energize the waste water mast heater external con 
trol relay. If for any reason the ground control relays should be deener— 
gized, 28-vàc continues to be supplied to the mast heater control sw 
through the energized heater external power control relsy. 


D. When the airplane is in a flight position (strut extended) the nose geer 
oleo ground shift mechanism cause the grouná control relays to Geenergize. 
Contacts of the ground control relevs open the 28-vde circuit ard close the 
circuit between the 115-vac water waste circuit breakers and the mast heater 
control switch. When the switch is гізсей in the on position > 115-vac (high 
range heat) is supplied to the waste water Grain mest he ters. 
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WATER LINES - DESCRIPTION AND OPERATION 


1. General 


A. Ice protection of the water lines consists of a heating element on the 
potable water system service panel, a heating element on the potable water 
system drain fitting, and a heating element in each forward and aft waste 
water drain mast. 


2. Description 


A. There are two types of heaters used on the potable water system service 
panel. The first type surrounds the fill and overflow fittings and is 8 
fabricated assembly consisting of a formed brass pan with & circular, 
rod-type resistance heating element brazed to the pan near its outer flange. 
The element operates оп ll5-volt, 400-cycle, ac power and is rated at 50 
watts. Screw-type electrical terminals, one connected to each end of the 
element rod, and a temperature sensitive control switch are located between 
the ends of the element and are insulated with a moulded rubber sheath. 

The terminals provide connections to the airplane electrical system. The 
center area of the base ran incorporates two holes where the water connec- 
tion nipples pass through the service panel plate. А hard-ruober abrasion 
ring is installed between the edge of the heating element base pan and the 
fiberglass plate to prevent the edge of the pan from cutting the plate. 


B. The second type of heater surrounds the drain fitting and is a molded 
assembly of silicone rubber consisting of a resistance-type heating element 
and necessary electrical wiring for connecting to the airplane electrical 
system. The heater is reted at 8 watts at 115-vac. 


C. The waste water drain mast heaters consist of a tube containing resistance- 
type heating element. The tubular element extends from the top of the mast, 
where the drain pipinr is connected, to the lower aft end of the mast where 
it is terminated with а molded, open-cen.2red cap. The beater forms the 
drain passage, while the mast provides a streamlined fairing end structural 
support. Electrical terminals are provided at the upper end of the heating 
element. 


3. Operation 


A. The potable water system service panel heater and potable water system 
drain fitting heater operate from the 115-уас cabin bus through the water 
service panel heater circuit breaker (see Figure 1). Heater operation is 
automatic when the circuit breaker is closed and the bus is energized. The 
service panel heater heats the area around the fill and overflow fittings 
located on the service panel. Electrical power to the heating element is 
controlled by the temperature sensitive switch which closes at approximately 
65°F (18.3°C). The drain fitting heater heats the area around the drain 
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fitting. Electrical power is continuously supplied to the heater element 
with the circuit breaker closed and the bus energized. 


The waste water drain mast heaters operate on 115-уас power when in flight, 
and on 28-volt power when on the ground (see Figure 2). This provides a 
high heat range in flight and a low heat range on the ground. 


When the airplane is in & flight position (strut extended) the nose gear 
oleo ground shift mechanism cause the ground control relays to deenergize. 
Contacts of the ground control relays open the 28-vde circuit and close the 
circuit between the 115-vac water waste circuit breakers and the mast heater 
control switch. When the switch is placed in the on position, 115-уас (high 
range heat) is supplied to the waste water drain mast heaters. 


With the airplane on the ground (strut compressed) the nose gear oleo ground 
shift mechanism cause the ground control relays to energize. Contacts of 
the reley close and 20-vdc is supplied to the mast heater control switch. 
When the switch is placed in the on position, 28-vde (low range heat) is 
supplied to the waste water drain mast heaters. 


On airplanes 72 and subsequent, an interlock circuit prevents 115-vac exter- 
nal electrical power inadvertently being supplied to the mast heater control 
switch. When external electrical power is supplying power to the electrical 
buses, as during ground maintenance, contacts of the No. 1 external power 
relay close and power is supplied to energize the waste water mast heater 
external power control relay. If for eny reason the ground control relays 
should be deenergized, 28-vde continues to be supplied to the mast heater 
control switch through the energized heater external power control relay. 


SERVICE PANEL 
HEATER 


| DRAIN FITTING 
HEATER 


PORTABLE WATER SYSTEM 
SERVICE PANEL 


НА2-5340 
Potabie Water System Service Panel Heater -- 
30-10-0 Electrical Schematic . 
CODE 6 Figure 1 
Page 2 Dec 1/68 


Printed in U.S.A. 


DOUGLAS AIRCRAFT CO. 


DC-H SIXTY SERIES 


MAINTENANCE MANUAL 


μα μα ΕΕ ΜΗ”. 71 
| 
|! | 
l 
1 
FWD WATER WASTE 1 
HEATER 
РЕАК D a — — -d 
WATER SERVICE PANEL HEATER FORWARD CARGO 


115VAC-985 


115VAC-9C 


-------- — — — — — e— | 


О А1 


| 1 
EPC CIRCUIT BREAKER PANEL l RIGHT AIR COND [1 MAST 

t SYSTEM GROUND ШЕ НЕАТЕК 

* CONTROL RELAY CONTROL 

----------- l ---------- J 
EPC FWD CENTER EQUIP PANEL SYSTEM ENGINEER'S 
PANEL 

г 


| 
l 
l 
l 
| 
l 


RIGHT AFT WATER 
WASTS HEATER 


: AFT ACCESSORY 
COMPARTMENT 
ΗΑ2-2673 
Waste Water Drain Mast Heaters -- Elect-ical Schematic 
(Airplanes 70, 71) 30-70-0 
Figure 2 (Sheet 1) CODE 6 
Dec 1/68 Page 3 


Printed in U.S.A. 


DOUGLAS AIRCRAFT CO. 


22-8 SIXTY SEHI/IES 


MAINTENANCE MANUAL 


RELAY МЕР 


| 
1 
I GROUND CONTROL 
i CIRCUIT) 


GROUND 


GROUND CONTROL 
RELAY (RICHT CIRCUIT) 


EPC FWD CTR EQUIPMENT PANEL 


s 


SYSTEM ENGINEER'S CONTROL PANEL 


<= о οἳ 


WASTE WATER 
MAST HEATER 
EXTERNAL POWER 
| 1 ο CONTROL RELAY 


кте өле — т» «ә кке өзе өте M 


і 
і 
і ———— NN 
NG. 2 EXTERNAL | EPC AFT EQUIPMENT PANEL 
1 
D a m a m am am U «πω πὶ «κα an σα. — - 
EPC CIRCUIT BREAKER PANEL 
Waste Water Drain Mast Heaters -- Electrical Schematic 
30-10-0 (Airplanes 72, 73) 
CODE 6 Figure 2 (Sheet 2) 
Page ἃ 


Pented an USA. 


FWD WATER 
WASTE HEATER 


LEFT AFT WATER 
WASTE HEATER 


RIGHT AFT WATER 
WASTE HEATER 


НА2-5339 


Oct 1/69 


DOUGLAS AIRCRAFT CO. 


OO-8 SIXTY SERIES 


MAINTENANCE MANUAL 


I 
I 
| 
! 
i 
I 
! 
| 
| 
| 
| 
| 
- 


— өзе — = — өзе» олы» мыз oam «мы aam e — — ond 


EPC АРТ EQUIPMENT PANEL 


mn" 


LEFT AFT WATER 
r——— ----- WASTE HEATER 


RIGHT АҒ” WATER 


| 1 

| | | | 
t Ф : h 

E А | ігі 

I 

| 


ш-н ο өзе «ша s олы s. Geet тәне εἴποι ñ. (ше s сыр s биш) G Game s s болыр Өте» sr s биз s s m s 


WASTE HEATER 
T I h 
HEATER Q 
t CONTROL © s RIGHT FWD wATER 
| SWITCH c l WASTE HEATER i 
1 t 
| LEFT FwD WATER 
| I WASTE HEATER 
1 
SYSTEM ENGINEER'S CONTROL PANEL 
ΜΜ 773 
l 1 
| 
(С15УАСС χπ-- ό ὸ Q 
l | ο ! 
x ! н---- | 
l ο 
| | 
| СЕЗУ eS] | 
| [ | 
LÀ - С. і Ω 
((Сизуас D I | ο | 
| | | | 
! | ' | 
| αγ ΡΕ 
1 LEFT FWD EX 
! I MAST HEATER > CONTROL RELAY - | 
| EE vus 4 
KO EXTERNAL | EPC AFT EQUIPMENT PANEL 
1 
L... a ань — вар «ша» «лан — «әс өзе» a «ж» P 
EPC CIRCUIT BREAKER PANEL 
HA2-6,71 
Waste Water Drain Mass Heaters -- Electrical Schematic : 
(Airplane Th) 30-70-0 
- Figure 2 (Sheet 3) CODE 6 
Oct 1/69 Page 5 


Printed in U.S.A. 


1. 


A. 


2. 


A. 


3. 


A. 


B. 


C. 


kh. 


A. 


B. 


DOUGLAS AIRCRAFT CO. 


24-8 SIXTY SERIES 


MAINTENANCE MANUAL 


WATER LINES — DESCRIPTION AND OPERATION 


General 


Ice protection of the water lines consist of 8 heating element in each 
forward, center, and aft waste water drain mast. 


Description 


The waste water drain mast heaters consist of a tube containing a 
resistence-type neating element. The tubular element extends from the top 
of the mast, where the drain piping is connected, to the lower aft end of 
the mast where it is terminated with a molded, open-centered cap. The 
heater forms the drain passage, while the mest provides г streamlined fair- 
ing and structural support. Electrical terminals are provided at the upper 
end of the heating element. 


Operation (Airvlanes 860-866) 


The waste water drain mas’ heaters operate оп 115-уас power when in flight, 
and on 28-volt power when on the ground. This provides a high heat range 
in flight and a low heat range on the ground. 


When in flight, the nose oleo shift mechanism opens the ground control 
relays, closing the contacts between the 115-vac water waste circuit 
breakers and the mast heater control switch. Wher the switch is placed in 
the on position, 115-уас (high range heat} is supplied to the waste water 
drain mast heaters. 


When on the ground, the nose cleo shift mechanism closes the ground relays, 
closing the contacts between the 26-vdc water waste circuit breaker and the 
mast heater control switch. When the switch is placed in the on positica, 
28-νᾶς (low range heat) is supplied to the waste water drain mast heaters. 


Operation (Airplenes 867 and Subseouent) 


The waste water drain mast heaters operate on 115-vac power when in flight 
and on 28-volt when on the ground. This provides 2 high heat range in 
flight and a low heat range on the ground. 


With the airplane generator system supplying power to the electrical buses 
and the airplane on the ground (strut compressed) the nose gear oleo ground 
shift mechanism causes the ground control relays to energize. Contacts of 
the relay close end 28-vde power is supplied to the mast heater control 
switch. When the switch is placed in the on position, 28-vdc (low range 
heat) is supplied to the waste water drein mast heaters. 
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When external electrical power is supplying power to the electrical buses, 
as during ground maintenance, an interlock circuit prevents 115-уас іпай- 
vertently being supplied to the mast heater control switch. With external 
power appiied to the airplane, contacts of the Lo. 1 external power relay 
close and power is supplied to energize the waste water mast heater 
external control relay. If for any reason the ground control relays should 
be deenergized, 28-vde continues to be supplied to the mast heater control 
switch through the energized heater external power control reley. 


When the airplane is in a flight position (strut extended) the nose gear 
oleo ground shift mechanism causes the ground control relays to deenergize. 
Contacts of the ground control relays open the 28-vde circuit and close the 
Circuit between the 115-vac water waste circuit breakers and the mast 
heater control switch. When the switch is placed in the on position, 
115-νας (high range heat) is supplied to the waste water drain mest heaters. 
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WATER LINES - DESCRIPTION AND OPERATION 


1. General 


A. Ice protection of the water lines consists of a heating element on the 
potable water system service panel, & heating element on the potable water 
system drain fitting, and & heating element in each forwerd, center, and 
aft waste water drain mast. 


2. Description 


A. The service panel heating elements are fabricated assemblies consisting of 

a formed brass pan vith & circular, rod-type resistance heating element 
brazed to the pan near its outer flange. The element operates on 115-volt, 
hOO-cycle, ac power and is rated at 50 watts. Screw-type electrical termi- 
nals, one connected to each end of the element rod, and a.temperature 

| sensitive control switch are located between the ends of the element and 

| are insulated with a moulded rubber sheath. The terminals provide connec- 
tions to the airplane electrical system. The center area of the base pan 

| incorporates two hoies where the water connection nipples pass through the 
pan. Gaskets around the nivvles and under the base pan retain fuselage 
pressurization while nuts on the nipples secure the heater to the .iber- 
glass service panel plate. A hard-rubber abrasion ring is installed 
between the edge of the heating element base pan and the fiberglass plate 
to prevent the eage of the pan from cutting the plate. 


B. The waste water drain mast heaters consist of a tube containing 8 
resistance-type heating element. The tubular element extends from the top 
of the mast, where the drain piping is connected, to the lower aft end of 
the mast where it is terminated with 8 molded, open-centered cap. The 
heater forms the drain passage, while the mast provides 2 streamlined 
fairing and structural support. Electrical terminals are provided at the 
upper end of the heating element. 


| 3. Operation (Airplanes Without Service Bulietin 30-27 Incorporated) 


A. The potable water system service panel heater and potable water system 
Grain fitting heater operate from the 115-уас cabin bus 4 through the water 
service panel heater circuit breaker (see Figure 1). Heater operation is 
automatic when the circuit breaker is closed and the bus is energized. The 
service panel heater heats the area around the fill and overflow fittings 
located on the service panel. Electrical power to the heating element is 
controlled by the temperature sensitive switch which closes at approximately 
65°F (18.3°C). The drain fitting heater heats the area around the drain 
fitting. Electrical power is continuously supplied to the heater element 
with the circuit breaker closed and the bus energized. 


May 1/721 Page 1 


Printed in U.S.A. 


a 


DOUGLAS AIRCRAFT CO. 


DC-G SIXTY SERIES 


MAINTENANCE MANUAL 


B. The waste water drain mast heaters operate on 115-vec power when in flight, 
and on 28-volt power when on the ground (see Figure 2). This provides a 
high heat range in flight and a low heat range on the ground. 


C. When in flight, the nose oleo shift mechanism opens the ground control 
relays, closing the contacts between the 115-уас weter waste circuit 
breakers and the mast heater control switch. When the switch is placed 
in the on position, 115-уас (high range heat) is supplied to the waste 
water drain mast heaters. 


D. When on the ground, the nose oleo shift mechanism closes the ground relays, 
closing the contacts between the 28-vdc water waste circuit breaker and the 
nast heater control switch. When the switch is placed in the on position, 
28-vdc (low range heat) is supplied to the waste water drain mast heaters. 


h. Operation (Airplanes With Service Bulletin 30-27 Incorporated) 


A. The potable water system service panel heater and potable water system 
drain fitting heater operate from the 115-νες cabin bus В through the 
water service panel heater circuit bresker (see Figure 1). Heater opera- 
tion is automatic when the circuit breaker is closed and the bus is ener- 
gized. The service panel heater heats the area around the fill and 
overflow fittings located on the service panel. Electrical power to the 
heating element is controlled by the temperature sensitive switch which 
closes at approximately 65°F (18.3°C). Тһе drain fitting heater heats the 
area around the drain fitting. Electrical power is continuously supplied 
to the heater element with the circuit breaker closed and the bus energized. 
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The waste water drain mast heaters operate on 115-vac power when in flight 
and on 28-volt when on the ground. This provides a high heat range in 
flight and a low heat range on the ground. 


With the airplane generator system supplying power to the electrical buses 
and the airplane on the ground (strut compressed) the nose gear oleo ground 
shift mechanism causes the ground control relays to energize. Contacts of 
the relay close and 28-vde power is supplied to the mast heater control 
switch. When the switch is placed in the on position, 28-vde (low range 
heat) is supplied to the waste water Crain mast heaters. 


When external electrical power is supplying power to the electrical buses, 
as during ground maintenance, an interlock circuit prevents ll5-vac inad- 
vertently being supplied to the mast heater control switch. With external 
power applied to the airplane, contacts of the No. l external power relay 
close and power is supplied to energize the waste water mast heater exter- 
nai control relay. If for any reason the ground control relays should be 
deenergized, 2δ-νᾶς continues to be supplied to the mast heater control 
switch through ihe energized heater external power control relay. 


When the airplane is in a flight position (strut extendec) the nose gear 
oleo ground shift mechanism causes the ground control relays to deenergize. 
Contacts of the ground control relays open the 28-vde circuit and close the 
circuit between the 115-vac water waste circuit breakers and the mast 
heater control switch. When the switch is placed in the on position, 
ll5-vac (high range heat) is supplied to the waste water drain mast 
heeters. 
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WATER LINES - DESCRIPTION AND OPERATION 


1. General 


A. Ice protection of the water lines consist of a heating element in each 
forward and eft waste water drain masts. 


2. Description 


A. The waste water drain mest heaters consists of a tube containing a 
resistance-type heating element. The tubular element extends from the top 
of the mast, where the drain piping is connected, to the lower aft end of 
the mast where it is terminated with a molded, open-centered cap. The 
heater forms the drain passage, while the mast provides a streamlined fair- 
ing and structural support. Electrical terminals are provided at the upper 
end of the heating element. 


3. Operation 


A. Тһе waste water drain mast heaters operate on 115-vae power when in flight 
and on 2Е -olt when on the ground. This provides & high heet range in 
flight апа a low heat range on the grcund. 


B. With the airplane generator system supplying power to the electrical buses 
and the airplane on the ground (strut compressed) the nose gear oleo ground 
shift mechanism cause the ground control relays to energize. Contacts of 
the relay close end 28-vde power is supplied to the mast heater control 
switch. When the switch is placed in the on position, 28-vàc (low range 
heat) is supplied to the waste water drain mast heaters. 


C. When external electrical power is supplying power to the electrical buses, 
as during ground maintenance, an interlock circuit prevents 115-уас inadvert- 
ently being supplied to the mast heater control switch. With external power 
applied to the airplane, contacts of the No. 1 external power relay close 
and power is supplied to energize the waste water mast heater external con- 
trol relay. If for any reason the ground control relays should te deener- 
gized, 28-vdc c. ntinues to be supplied to the mest heater control switch 
through the energized heater externel power control relay. 


D. When the airplane is in a flight position (strut extended) the nose gear 
oleo ground shift mechanism cause the ground control relays to deenergize. 
Contacts of the ground control relays oren the 28-vàc circuit and close the 
circuit between the 115-vac water waste circuit breakers and ihe masi heater 
control switch. When the switch is placed in the on position, 115-уас (high 
range heat) is supplied to the waste water drain mast heaters. 
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WATER LIKES - DESCRIPTION AND OPERATION 
------------------------------------ ----------- 


1. General ΄ 


A. Ice protection of the water lines consists of a heating element on the 
poteble water system service panel, a heating element on the potable water 
system drain fitting, and a heating element in each forward ane aft waste 
water drain mast. 


2. Description 


A. There are two types of heaters used on the potable water system service 
panel. The first type surrounds the fill апд overflow iittings and is а 
fabricated assembly consisting of a formed brass pen with a circular, 
rod-type resistance heating element brazed to the pan near its outer flange. 
The element operates on 115-volt, 400-cycle, ас power and is rated et 50 
watts. Screw-type electrical terminals, one connected to each end of the 
element rod, and a temperature sensitive control switch are located between 
the ends of the element ang are insulated with a molded rubber sheath. 

The terminals provide connections to the airplane electrical system. The 
center erca of the base pan incorporates two holes where the water connec- 
tion nipples pass through the service panel piate. A hard-rubber abrasion 
ring is installed between the edge of the heating element base pan ená the 
fiberglass plate to prevent the edge of the pan from cutting the plete. 


В. The second .,.e of heater surrounds the drein fitting and is a molded 
assembly of silicone rubber consisting of a resistance-type heating element 
and necessary electrical wiring for connecting to the airplane electrical 
System. The heater is reted ай 8 watts at 115-vac. 


С. The waste water drein mest heaters consist of a tube containing resistance- 
type heating element. The tubuler element extends from the ton of the mast, 
where the drain piping is connected, to the low-- aft end of the mast where 
it is terminated with a molded, open-centered cap. The heater forms the 
drain passage, while the mast provides a stre mlined fairing and structural 
Support. Electrical terminals are provided at the upper end of the heating 
element. . 


3. Operation 


A. The potable water system cervice panel heater and potatle water system 
drain fitting heater operate from the 115-vec cabin pus through the water 

—' service panei heater circuit breaker (see Figure 1). Heater operation is 
autometic when the circuit breeker is closed and the bus is energized. The 
service panel heater heats the area arcund the fill and overflow fittings 
located on the service panel. Electrical power to the heating element is 
controlied by the temperature sensitive switch which closes at approximately 
65°F (16.3°C). The drain fitting heater heats the area around the drain 
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fitting. Electrical power is continuously supplied to the heater element 
with the circuit breaker closed and the bus energized.” 


В. The waste water drain mast heaters operate on 115-уас power when in flight, 
and on 28-volt power when on the ground (see Figure 2). This provides a 
high heat range in flight and a low heat range on the ground, 


C. When the airplane is in a flight position (strut extended) the nose gear 
oleo ground shift mechanism cause the ground control relays to deenergize. 
Contacts of the ground control relays open the 28-vde circuit and close the 
circuit between the 115-vac water waste circuit breakers end the mast heeter 
control switch. When the switch is placed in the on position, 115-vae (high 
range heat) is supplied to the waste water drain mast heaters. 


D. With the airplane on the ground (strut compressed) the nose gear oleo ground 
shift mechanism cause the ground control relays to energize. Contacts of 
the relay close and 28-vde is supplied to the mast heater control switch. 
When the switch is placed in the on position, 28-vde (low renge heat) is 
Supplied to the waste water drain mast heaters. 


E. An interlock circuit prevents 115-vac external electrical power inedvert- 
ently being supplied to the mast heater control switch. When external 
electrical power is supplying power to the electrical buses, as during 
ground maintenance, contacts of the No. 1 external power relay close and 
power is supplied to energize the waste water mast heater external power 
control relay. If for any reason the ground control relays should be 
deenergized, 28-vde continues to be supplied to the mast heater control 
Switch through the energized heater external power control relay. 
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WATER LINES - DESCRIPTION AND OPERATION 


1. General 


A. Ice protection of the water lines consist of a heating element in both 
forward waste water drain masts. 


2. Description 


А. The waste water drein mast heater consists of a tube containing a 
resistance-type heating element. The tubular element extends from the top 
of the mast, where the drain piping is connected, to the lower aft end of 
the mast where it is terminated with a molded, open-centered cap. The 
heater forms the drain passage, while the mast provides a streamlined fair- 
ing and structural support. Electrical terminals are provided at the upper 
end of the heating element. 


3. Operation 


A. The waste water drain mast heaters operate on 115-vac power when ir ‘light 
and оп 28-volt when on the ground. This provides a high heat range in 
flight and a low heat range on the ground. 


B. With the airplane generator system supplying power to the electrical buses 
and the airplene on the ground (strut compressed) the nose gear oleo ground 
shift mechanism causes the ground control relays to energize. Contacts of 
the relay close and 20-vdc power is supplied to the mast heater control 
switch. When the switch is placed in the on position, 28-vde (low range 
heat) is supplied to the waste water drain mast heaters. 


C. When external electrical power is supplying power to the electrical buses, 
as curing ground maintenance, an interlock circuit prevents 115-vac 
inadvertently being supplied to the mast heater control switch. With 
external power epplied to the airplane, contacts of the No. 1 external 
power relay close and power is supplied to energize the waste water mast 
heater external control relay. If for any reason the ground control 
relays should be deenergized, 28-vde continues to be supplied to the mast 
heater control switch through the energized heater external power control 
relay. 


D. When the airplane is in a flight position (strut extended) the nose gear 
oleo ground shift mechanism causes the ground control relays to deenergize. 
Contacts of the ground control relays open the 28-vdc circuit and close tke 
circuit between the 115-vac water waste circuit breakers ard the mast 
heater control switch. When the switch is placed in the on position, 
115-ν8ο (high range heat) is supplied to the waste water drain mast 


heaters. 
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WATER LINES -- DESCRIPTION AND OPERATION 
OE Oe 


1. General 


А. Ice protection of the water lines consists of a heating element on the pot- 
able water system service panel and a heating element in each forward and 
aft waste water drain mast. 


2. Description 


A. The service panel heating element is a fabricated assembly consisting of 
& formed brass pan with a circular, rod-type resistance heating element 
brazed to the pan near its outer flange. The element operates on 115-volt, 
400-cycle, ac power and is rated at 50 watts. Serew-type electrical termi- 
nals, one connected to each end of the element rod, and a temperature 
sensitive control switch are located between the ends of the element and 
are insulated with a moulded rubber sheath. The terminals provide con- 
nections to the airplane electrical system. The center area of the base 
pan incorporates two holes where the water connection nipples pass through 
the pan. Gaskets eround the nipples and under the base pan retain fuse- 
lage pressurization while nuts on the nipples secure the heater to the 
fiberglas service ς--61 plate. А hard-rubber abrasion ring is installed 
between the edge of the heating element base pan and the fibergias plate 
to prevent the edge of the pan from cutting the plate. 


B. The waste water drain mast heaters consist of e tube containing a 
resistance-type heating element. The tubular element extends from the top 
of the mast, where the drain piping is connected, to the lower aft end of 
the mast where it is terminated with a molded, open-centered cap. The 
heater forms the drain passage, while the mast provides a streamlined fair- 
ing and structural support. Electrical terminals are provided at the 
upper end of the heating element. 


3. Operation 


A. The potable water system service panel heater operates from the 115-vac 
cabin bus 4 through the water service panel heater circuit breaker (see 
Figure 1). The temperature sensitive switch, located on the heater, 
element provides thermostatic control. Heater operation is automatic 
when the circuit breaker is closed and the cabin bus 4 is energized. 


B. The waste water drain mast heaters operat? on 115-уас power when in flight, 
and on 28-volt power when on the ground (see Figure 2). This provides a 
high heat range in flight and a low heat range on the , round. 


C. With the airplane generator System supplying power to the electrical buses 
end the airplane on the ground (strut compressed) the nose gear olec 
ground shift mechanism causes the ground control relays to energize. 
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Contacts of the relay close and 28-уйс pover is supplied to the mast heater 
control switch. When the switch is placed in the on position, 28-vdc (low 
range heat) is Supplied to the waste water drain mast heaters. 


D. When external electrical power is supplying power to the electrical buses, 
as during ground maintenance, and interlock circuit prevents 115-vac from 
inadvertently being supplied to the mast heater control switch. With 
external power applied to the airplane, contacts of the No. 1 external 
power relay close and power is supplied to energize the waste water mast 
heater external control relay. If for any reason the ground control relays 
Should be deenergized, 28-vde continues to be Supplied to the mast heater 
control switch through the energized heater external power control relay. 


E. When the airplane is in a flight position (strut extended) the nose gear 
oleo ground shift mechanism causes the ground control relays to deenergize. 
Contacts of the ground control relays open the 28-vde circuit and close 
the circuit between the 115-vac water waste circuit breakers and the mast 
heater control switch. When the switch is placed in the on position, 
115-νες (high range heat) is supplied co the waste water drain mast 
breakers. 
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1, General 


A. The waste water drain mast heaters are located on the bottom of the 
fuselage, one between the wing and forward passenger entrance door, and 
two located just forward of the tail skid to the lef and right of the 

selage centerline. Access to the piping and heater electrical 
connections for the forward drain mast is through the forward lower cargo 
compartment. Access to the eft drain mast heaters is through the aft 
accessory compartment. Trouble shooting procedures for the aft waste 
water drain masts are identical. 


2. Tools end Ecuirment Required 


A. A multimeter is used to test the applicable circuits for continuity. 


3. Trouble Shooting Forward Waste Water Drain Mast Heater 
a SE кезет огап Mast пеасег 


Possible Causes Isolation Procedure Correction 


А. FORWARD WASTE WATER DRAIN MAST HEATEP INOPERATIVE 


————————————— M БЕ ——————.—.—. 


(1) Defective Check for 28-vac between If voltage 
heating element terminal strip and ground. exists, repl^^e 
heating element. 

(2) Defective wiring With water waste heater If continuity 
circuit breakers open and does not exist, 
mast heater control repair or replace 
switch open, check for wiring (see Wire 
continuity between No. 1 Diagram Manual). 


miscellaneous ground 
control relay and 
terminal strip. 


eee 

В. AFT WASTE WATER DRAIN MAST HEATER INOPERATIVE 
eee 
(1) Defective Check for 28 vac between If voltage 


terminal strip and ground. exists, replace 
heating element. 
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(2) Defective wiring 
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Tsoleaticn Procedure 


With water waste heater 
rcuit breakers open 
and mast heater contrel 

switch open, check for 
continuity between right 
air conditioning system 
ground control relay and 
terminal strip, 
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Correction 


S? HEATER MOPERLTIVS (Continued) 


If continuity 
does not exist, 
repair or replace 
wiring (see Wire 
Diagram Manual). 
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WATER LINES - TROUBLE SHOOTING 


1. General 


A. Tne waste water drain masts are located on the botton exterior of the &ir- 
lane end in the approximate fuselage ereas of the lavatories and galleys. 
P T & 


B. If the waste water drain masts require frequent replacement due to a 
defective heating element (possible overheating), the waste water mast 
heater external power contol relay should be suspected as being faulty. 
Test procedures accomplished on various systems during ground maintenance 
require that flight conditions be simulated by operation of the nose gear 
ground shift mechanism or opening the ground control relays circuit 
breakers. The mast heater externel power control relay is provided to 
ensure that with external electrical power supplied tc the electrical 
buses, only 28-vde is applied to the mast heater elements regardless of 
ground control relays cperation. If the waste water mast heater external 
power control relay is not energized when flight conditions are simulated; 
115-уас is applied to the mast heater elements. 


C. 28-vàc or ll5-vac to the aft waste water drain mast heaters is controlled 
through a reley in the right ground control relays circuit (see Wiring 


Diagram Manual). Power to the forward heater is controlled through a relay 
of the left ground control relays circuit. 


2. Tools and Equipment Required 
A. А multimeter, Simpson Model 260, or equivalent, is required for volvege and 


continuity checks. 


3. Trouble Shooting Water Lines Ice Protection Heaters 


| Possible Causes Isolation Procedure Correction 


A. WASTE WATER DRAIN MAST HEATER INOPERATIVE 


| (1) Defective With airplene on ground, If 28-vde exists, replace 
heating element external electrical power waste water mast. 
cpplied to all buses, and 
mast heater control switch If no voltage exists, 
in on position, check for proceed to (2). 
| 28-vde at heater terminal 
strip. 
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Possible Ceuses Isolation Procedure 


Correction 


eee 


A. WASTE WATER DRAIN MAST HEATER INOPERATIVE (Conti 


(2) Defective wiring Open water waste heaters 
or mast heater circuit breaker (28-vde). 
control switch Check continuity between 


applicable ground control 
relay and heater terminal 
strip (see Wiring Diagram 
Manual). 


If no continuity, 
repair wiring or re- 
place switch as 
required. 


eee 


B. POTABLE WATER SYSTEM SERVICE PANEL HEATER INOPERATIVE BELOW AMBIENT 


TEMPERATURE OF 65 (+10)°F (18.3 (%5.6)9с). 


— gg Ὁ 


(1) Defective heat- Check for 115-уас at heet- 
ing element er terminal. 
(2) Defective wiring Oven water service panel 


heater circuit breeker. 
Check continuity of wiring 
between circuit breaker 

and heeter terminal and 
between heater and ground 
(see Wiring Diagram Manual). 


If voltage exists, 
replace heater. 


Repair or replace 
Wirins as required. 
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WATER LINES - TROUBLE SHOOTING 


1. General 


А. The vaste water drain mast heaters are located on the bottom of the 
fuselage, one between the wing and forward passenzer entrance door, and 
two located just forward of the tail skid to the left and right of the 
fuselage centerline. Access to the piping and heater electrical connec- 
tions for the forward drain mast is through the forward lower cargo 
compartment. Access to the aft drain mast heaters is through the aft 
accessory compartment. Trouble shooting procedures for the eft waste 
water drain masts are identical. 


2. Tools and Equipment Reauired 


А. А multimeter is used to test the applicable circuit for continuity. 


3. Trouble Shootinc Forward Waste Water Drain. Mast Heater 


Possible Causes Isolation Procedure Correction 


A. FORWARD WASTE WATER DRAIN MAST EZATER INOPERATIVE 


(1) Defective Check for 28-vac between If voltage exists, 
heating element terminal strip and replace heating element. 
ground. 
(2) Defective With water waste heater If continuity does not 
wiring circuit breakers open exist, repair or replace 
and mast heater control wiring (see Wire Diagram 


switch open, check for Manual). 
continuity between 

ground control relay 

and terminal strip. 


5. AFT JASTE WATER DRAIN MAST HEATER INOPERATIVE 


(1) Defective Check for 28-vac between If voltage exists, replace 
heating element terminal strip and heating element. 
ground. 
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Possible Causes Tsolation Procesure Correction 
В. AFT WASTE WATER DEAT MAST ERATES INOPERATIVE (Continued 


(2) Defective wiring With water waste heater If continuity does not 


circuit breakers oven exist, repair or replace 
and mast heater control wiring (see Wire Diegran 
switch oven, check for Manual). 


continuity between 
engine 3 ground control 
relay and terminal strip. 
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WATER LINES - TROUBLE SHOOTING 


1. General 


А. The waste water drain masts are located on the bottom exterior of the air- 
plane and in the approximate fuselage areas of the lavatories and galleys. 


B. If the waste water drain masts require frequent replacement due to a 
defective heating element (possible overheating), the waste water 
mast heater external power control relay should be suspected as being 
faulty. Test procedures accomplished on various systems during ground 
maintenance require that flight conditions be simulated by operation of the 
nose gear ground shift mechanism or opening the ground control relays 
circuit breakers. The mast heeter external power control relay is provided 
to ensure that with external electrical power supplied to the electrical 
buses, only 28-vdc is applied to the mast heater elements regardless of 
ground control reiays operation. If the waste water mast heater external 
pover control relay is not energized when flight conditions are simulated, 
115-уас is applied to the mast heater elements. 


C. 28-удс or 115-уас to the waste water drain mast heaters is controlled 
through the ground control relays (see Wiring Diagram Manual). 
2. Tools and Equipment Required 
А. А multimeter, Simpson Model 260, or equivalent, is required for voltage and 


continuity checks. 


3. Trouble Shooting Water Lines ice Protection Heaters 


eee 
Possible Causes Isolation Procedure Correction 


A. WASTE WATER DRAIN MAST HEATER INOPERATIVE 


(1) Defective With airplane on ground, If 28-vde exists, 
heating element external electrical power replace waste water 
applied tc all buses, and mast. 
mast heater control switch 
in on position, check for If no voltage exists, 
28-νᾶς at heater terminal proceed to (2). 
strip. 
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Possible Causes isolation Procedure Correction 


_ eS 


wae 


--ν * . - ` 
A. WASTE WATER DRAIN MAST HEATER INOPERATIVE (Continued) 


eee 


(2) Defective wiring Open water waste heaters If no continuity, 
or mast heater circuit breaker (28-vdc). repair wiring cr 
control switch Check continuity between replace switch as 

applicable ground control required. 


relay and heater terminal 
strip (see Wiring Diegram 
Manual). 


eee 
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WATER LINES - TROUBLE SHOOTING 


General (Airplanes Without Service Bulletin 30-27 Incorporated) 


The waste water drain masts are located on the bottom exterior of the 
airplane and in the approximate fuselage sreas of the lavatories and 
galleys. 


28-νᾶς or 115-vac to the aft waste water drain mast heaters is controlled 
through a relay in the right ground control relays circuit (see Wiring 
Diagram Manual). Power to the forward heater is controlled through a 
relay of the left ground control relays circuit. 


General (Airplanes With Service Bulletin 30-27 Incorporated) 


The waste water drain masts are located on the bottom exterior of the air- 
plane and in the approximate fuselage areas of the lavatories and galleys. 


If the waste water drain masts require frequent replacement due to a 
defective heating element (possible overheating), the waste water mast 
heater external power control ~elay shculd be suspected as being faulty. 
Test procedures accomplished on various systems during ground maintenance 
require that flight conditions be simulated by operation of the nose gear 
ground shift mechanism or opening the ground control relays circuit 
breakers. The mast heater external rower control relay is provided to 
ensure that with external electrical power supplied tc the electrical 
buses, only 28-vde is applied to the mast heater elements regardless of 
ground control relays operation. If the waste water mast heater external 
power control relay is not energized wien flight conditions are simulated; 
115-vac is applied to the mast heater elements. 


28-vde or 115-νας to the aft waste water drain mast heaters is controlled 
through a relay in the right ground control relays circuit (see Wiring 
Diagram Manual). Power to the forward heater is controlled through a relay 
of the left ground control relays circuit. 


Tools and Equipment Required 


A. А multimeter, Simpson Model 260, or equivalent, is required for voltage 
and continuity checks. 
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3. Trouble Shooting Water Lines Ice Protection Eeaters 


Possible Causes Isolation Procedure Correction 


A. WASTE WATER DRAIN MAST HEATER INOPERATIVE 


(1) Defective With airplane on ground, If 28-vdc exists, 

heating element external electrical power replace waste water 
applied to ali buses, and mast. 
mast heater control switch 
in on pesition, check for If no voltage exists, 
28-vde at heater terminal proceed to (2). 
strip. 

(2) Defective wiring Open water waste heaters If no continuity 
or mast heater circuit breaker (28-vdc). repair wiring or 
control switch Check continuity between replace switch as 

applicable ground control required. 


relay and heater terminal 
strip (see Wiring Diagram 
Manual). 


B. POTABLE WATER SYSTEM SERVICE PANEL HEATER INGPERATIVE BELOW AMBIENT 
TEMPERATURE OF 65 (+10)°Е (18.3 (+5.6)°с) 


(1) Defective Check for 115-vac at If voltage exists, 
heating element heater terminal. replace heater 
(2) Defective wiring Open water service panel Repair or replace 
heater circuit breaker. wiring as required. 


Check continuity of wiring 

between circuit breaker 

and heater terminal and 

between heater and ground 

(see Wiring Diagram Manual). 
SEEN 


C. POTABLE WATER SYSTEM DRAIN FITTING HEATER INOPERATIVE. 


(1) Defective Check for 115-vac at If voltage exists, 
heating element water system service proceed to next 
panel heater terminal. procedure. If no 
| voltage proceed 
to (2). 
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C. POTABLE WATER SYSTEM DARIN FITTING HEATER INOPERATIVE (Continued) 
eee 


(1) (Continued) Disconnect drain line If no continuity, 
fitting heater. Check replace heater 
continuity through heater. 

(2) Defective wiring Open water service panel Repair or replace 
heater circuit breaker. wiring as required. 


Check continuity of wiring 
connected to service panel 
heater terminals (see 
Wiring Diagram Manual). 


eee eee 
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WATER LINES - TROUBLE SEOOTING 


General 


The waste water drain masts аге located on the bottom exterior of the eir- 
plane and in the approximate fuselage areas of the lavatories end galleys. 


If the waste water drain masts require frequent replacement due to a defec- 
tive heating element (possible overheating), the waste water mest heater 
external power control relay (airplanes N8092U - N8099U, F896GU through 
N8975U) should be suspected as being faulty. Test procedures accomplished 
on various systems during ground maintenance recuire thet flight conditions 
be simulated by operation of the nose gear ground shift mechanism or ovening 
the ground control relays circuit breakers. The mest heater external power 
control relay is provided to ensure that with external electrical power 
supplied to the electrical buses, only 28-vde is epplied to the mast heater 
elements regardless of ground control relays operation. If the waste water 
mast heater external power control relay is not energized when flight condi- 
tions are simulated; l15-vac is applied to the mast heater elements. 


28-vdc or 115-уас to the eft waste water drain mast heaters is controlled 
througu a relay in the right ground control relays circuit (see Wiring 
Diagram Menual). Power to the forward heater is controlled through a relay 
of the left ground control relays circuit. 


115-уас to the potable water system drain panel heater is controlled through 
а circuit breaker located on the aft cabin electrical panel. 


115-vac to the forward water waste panel heaters is controlled through a 
circuit breaker located on the forward cabin electrical panel. Power to the 
aft water waste panel heaters is through a circuit breaker located on the 
aft cabin electrical panel. 


Tools and Ecuipment Required 


А multimeter, Simpson Mode. .60, or equivalent, is required for voltage and 
continuity checks. 


Trouble Shooting Water Lines Ice Protection Heaters. 


Possible Causes Isolation Procedure Correction 


WASTE WATER DRAIN MAST HEATER INOPERATIVE 


(1) Defective With airplane on ground, If 28-vde exists, replace 


heating element external electrical power waste water mast. 
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Possible Causes Isolation Procedure Correction 


A. WASTE WATER DRAIN MAST HEATER INOPERATIVE (Continued) 


applied to all buses, end 

mast heater control switch If no voitage exists, 
in on position, check for proceed to (2). 
28-vdc at heater terminal 


strip. 
| (2) Defective wiring Open water waste heaters If no continuity, repeir 
or mast heeter circuit breaker (28-vdc). wiring or replace switch 
control switch Check continuity between as required. 


applicable ground control 
relay ard heater terminal 
strip (see Wiring Diagram 
Manual). 


| B. POTABLE WATER SYSTEM DRAIN PANEL HEATER INOPERATTVE BELOW AMBIENT TEMPERA- 
| TURE OF 65 (£io)?F (18.3 (+5.6)°C). 


(1) Defective heat- Check for 115-уас at heat- If voltege exists, replace 
ing erent er terminal. heater. 
(2) Defective wiring Open water service panel Repair or replace wiring 
heater circuit breaker. as required. 


Check continuity of wiring 
between circuit breaker 

and heaver terminal and 
between heater and ground 
(see Wiring Diagrem Manual}. 


C. WASTE WATER SERVICE PANEL HEATER INOPERATIVE (AIRPLANES N8966U THROUGH 
8М897150) 


a — —— 


| (1) Defective Check for 115-уас at weste If voltage exists, proceed 
| heating element water service panel heater to next procedure. if no 
terminal strip. voltage prcceed to (2). 


Disconnect heater electri- If no continuity, replace 
cal wiring.  Che-X con- heater. 
tinuity through heater. 
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Possible Causes 


Isolation Procedure 


Correction 


C. WASTE VATER SERVICE PANEL EEATER INOPERATIVE (AIRPLANES 189660 TEROUSH 


N8975U). (Continued) 


(2) Defective wiring 


Mar 15/69 


Open epplicable waste water 
service panel heaters cir- 
cuit breaker. Check con- 
tinuity of wiring connected 
between circuit breaker end 
terminal strip (see Wiring 
Diagram Manual). 


Printed on US A. 


Repair cr replace wiring 


as reguired. 
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WATER LINES - TROUBLE SHOOTING 


1. General 


А. The waste water drain masts are located on the bottom exterior of the air- 
plene and in the approximate fuselage areas of the lavatories and galleys. 


В. If the waste water drain masts require frequent replacement due to & defec- 
tive heating element (possible overheating), the waste water mast heater 
external power control relay (airplanes 65 through 69, 72 through Th, TT, 
and 78) should be suspected as being faulty. Test procedures accomplished 
on various systems during ground maintenance require that flight conditions 
be simulated by operation of the nose gear ground shift mechanism or opening 
the ground control relays circuit breakers. The mast heater external power 
control relay is provided to ensure that with external electrical power 
supplied to the electrical buses, only 28-vde is applied to the mast heater 
elements regardless of ground control relays operation. If the waste water 
mast heater external power control relay is not energized vhen flight 
conditions are simulated, 115-уас is applied to the mast heater elements. 


C. 28-vde or 115-vac to the waste water drain mast heaters is controlled 
through the ground control relays (see Wiring Diagram Manual). 


D. 115-уас to the potable water system drain panel heater (airplanes TO through 
14) is controlled through a circuit breaker located on the eft cabin elec- 
trical panel. 

2. Tools and Equipment Required 

A. A multimeter. Simpson Model 260, or equivalent, is required for voltage and 

continuity checks. 


3. Trouble Shcoting Water Lines Ice Protection Heaters 
ποστ »ncoving waver wines ісе froteciion teaters 


Possible Causes Isolation Procedure Correction 


A. WASTE WATER DRAIN MAST HEATER INOPERATIVE. 


(1) Defective With airplane on ground, If 28-vde exists, 
heating element external electrical pover replace waste water 
applied to all buses, and mast. 


mast heater control switcn 


in on position; check for if no voltage exists, 
28-vde at heater terminal proceed to (2). 
strip. 
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Possible Causes isoletion Procedure Correction 


— r. eee 


A. WASTE WATER DRAIN MAST HEATER INOPERATIVE. (Continued) 


eee 


(2) Defective wiring Open water waste heaters if no continuity, 
or mast heater circuit breaker (28-vdc). repair wiring or 
control switch Check continuity between replace switch as 

applicable ground control required. 


relay and heater terminal 
strip (see Wiring Diagram 
Manual). 


eee 


B. POTABLE WATER SYSTEM SERVICE PANEL HEATER INOPERATIVE BELOW AMBIENT 
| ° TEMPERATURE OF 65 (+10)°F (18.3 (%5.6)9С) (AIRPLANES 70 THROUGH 74). 


eee 


(1) Defective Check for 115-vac at If voltage exists, 
heating element heater terminal. replace heater 
(2) Defective wiring Open water service panel Repair or replace 
heater circuit breaker. wiring as required. 


Check continuity of wiring 
vetween circuit breaker 

and neater te-ninal and 
between heater and ground 
(see Wiring Diagram Manual). 


eee 


C. POTABLE WATER SYSTEM DRAIN FITTING HEATER INOPERATIVE (AIRPLANES 70 
THROUGH 74). 


eee 


(1) Defective Check for 115-νες at If voltage 2xists, 
heating element water system service proceed to next 
panel heater terminal. procedure. If no 
voltage proceed 
to (2). 
Disconnect drain line If no continuity, 
fitting heater. Check replace heater. 
continuity through heater. 
(2) Defective wiring Open water service panel Repair or replace 
heater circuit breaker. wiring as required. 


Check continuity of wiring 
connected to service panel 
heater terminals (see 
Wiring Diagram Manual). 
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WATER LINES - TROUBLE SHCOTING 


1. General 


A. The waste water drain masts are located on the bottom exterior of the air- 
plane and in the approximate fuselage areas of the lavatories and galleys. 


B. If the waste water drain masts require frequent replacement due to a 
defective heating element (possible overheating), the waste water mast 
heater external power control relay should be suspected as being faulty. 
Test procedures accomplished on various systems during ground maintenance 
require that flight conditions be simulated by operation of the nose gear 
ground shift mechanism or cpening the ground control relays circuit 
breakers. The mast heater external power control relay is provided to 
ensure that with external electrical power supplied to the electrical 
buses, only 28-vde is applied to tne mast heater elements regardless of 
ground control relays operation. If the waste water mast heater external 
power control relay is not energized when flight conditions are simulated, 
115-уас is applied to the mast heater elements. 


C. 28-vde or 115-vae to the waste veter Grain mast heaters is controlled 
through the ground control relays (see Wiring Diagram Manual). 


D. 115-уас to the potable water system drain panel heater is controlled 
through a circuit breaker located on the aft cabin electrical panel. 


2. Tools and Equipment Required 


А. A multimeter, Simpson Model 260, or eguivalent, is required for voltage and 
continuity checks. 


3. Trouble Shooting Water Lines Ice Protection Heaters 
oe eee ee УРОН τν 


Possible Causes Isolation Procedure Zorrection 

eee 
А. WASTE WATER DRAIN MAST HEATER INOPERATIVE 

————————_—_——- 


(1) Defective With airplane on ground, If 28-уас exists, 
heating element excernal electrical power ‚ replace waste water 
applied to all buses, and mast. 
mast heater control switch 
in on position; check for If o voltage 
28-vdc at heater terminal exists, proceed 
strip. to (2). 
30-70-0 
CODE 8 
Dec 15/69 Page 101 


Printed in U.S А. 


DOUGLAS AIRCRAFT CO. 


О-о SIXTY SEES 
MAINTENANCE MANUAL 


Possible Causes. . Isolation Procedure Correction 


A. WASTE WATER DRAIN MAST HEATER INOPERATIVE. (Continued) 


(2) Defective wiring Open water waste heaters If no continuity, 
or mast heater circuit breaker (28-vac). repair wiring or 
control switch Check continuity between replace switch as 

applicable ground control required. 


relay and heater terminal 
strip (see Wiring Diagram 
Manual). 


B. POTABLE WATER SYSTEM SERVICE PALZI HEATER INOPERATIVS BELOW AMBIENT 
TEMPERATURE OF 65 (210)°F (18.3 (+5.6)°с). 


(1) Defective Check for 115-vac at If voltage exists, 
heating element heater terminal. replace heater. 
(2) Defective wiring Onen water service panel Repair or replace 
heater circuit breaker. wiring as required. 


Check continuity сі wiring 
between circuit breaker 

and heater terminal and 
between heater and ground 
(see Wiring Diagram Manual). 


C. POTABLE WATER SYSTEM DRAIN FITTING HEATER INOPERATIVE. 


(1) Defective Check for 115-vac at If voltage exists, 
heating element water system service proceed to next 
panel heater terminal. procedure. If no 
voltage proceed 
to (2). 
Disconnect drain line If no contiruity, 
fitting neater. Check replace heater. 


continuity through heater. 


(2) Defective wiring Open water service panel Repair or replace 
heater circuit breaker. wiring as required. 


Check continuity of wiring 
connected to service panel 
heater terminals (sce А 
Wiring Diagram Manual). 
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WASTE WATER DRAIN MAST HEATERS - MAINTENANCE PRACTICES 
ee κο PU RD 


i. Generel 


А. Removal/Installation of the waste water drain rest heaters necessitates 
removal of the drain masts. Each drain mast is constructed in two halves 
which separate to remove the tubular heating element. The three drain 
masts are located on the bottcm of the fuselage, one ол the center line 
between the wing and forward passenger entrance door, ard two located just 


forward of the teil skid on the left and right side of the airplane 
centerline. 

B. Access to piping and heater electrical connections for the forward drain 
mast heater is through the forward lower Cargo compartment. Access to the 
aft drain mast heaters is through the aft accessory compartment. Access to 
the drain masts attachments is from the outside of the airplane. 


C. Maintenance practices for all drain mast heaters are identical. 


2. Tools and Equipment Required 


A. RIB 1016 Silicone Sealant or cguivalent is used to seal area between fairin: 


and heater. 


5. Removal/Installation Waste Water Drain Mast Heater 
SL ESSER SON NESTE varer Јгэіп sast Heater 
A. Remove Heater 


(2) Open water waste heaters circuit breakers located on heat, vent, and ice 
protection (ac and de bus) section of EPC circuit breaker panel. 


(2) Disconnect heater electrical connections. 


(3) Loosen clamps on drain line flex coupling just above drain mast. 
(0) Loosen flex coupling and disconnect from end of drain mast heating 


element while sliding coupling up drain line. 


(5) From outside of airplane, remove drain mast attaching screws and remove 
mast with heating element installed. 


(6) Remove drein mast parting surface screws әлі separate drain mast halves. 


(7) Remove heating element from drain mast. 
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(1) Make certain water waste heaters circuit 


с breakers located on heat, vent, 
and ice protection (ac and ас bus) secticn of r 


EPC circuit breake 
(2) Place heating element on half of drain mast. 


(3) Position other half of drain mast in place and install parting surface 
screws. 


(4) Position drain mast on fuselage and install attaching screws. 
(5) Apply sealant from fairing іс heater above cushicn. 
NOTE: Height of sealant should not exceed upper surface of fairing. 


(6) From inside airplane, slide flexible coupling down on drain line and 
onto upper end cf heating element. 


) Install clamps оп upper and lover ends of flexible couplings. 
I H ζ Б 
(8) Connect electrical connections. 
(9) Сіссе water waste heaters circuit breakers located on heat, vent, and 
ir 


ice protection (ac and ас bus) section of EPC circuit breaker panel. 


ent/Tezt Waste Vater Drain Mast Heaters 


h. Adjustm 


A. Test Heater 


(1) Open water waste heaters 28-vdc circuit breaker located on heat, vent, 
and ice protection section of EPC circuit breaker panel. 


(2) Place mast heater control switch in on position. 


(3) Feel inside open end of drain mast heaters; no increase of temperature 
should te felt while eirplene is on ground. 


(4) Open water waste heaters 115-уас circuit breaker and close water waste 
heaters 28-vde circuit breaker on heat, vent, and ice protection section 
of EPC circuit breaker panel. 


(5) Feel inside open end of drain mast heater, note that temperature increase 
is felt as heater warms up to ground heat (low range) temperature. 


(6) Place mast heater control switch in off position. 


(7) Close water waste heaters 115-уо1%, ac circuit breaker. 
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WASTE WATER НАТ MAST HRATERS - MAITTEUASCE PRACTICES 
ee ee i ee 


1. General 

А. Pemoval/Inctallation of the waste water drain mest heaters necessitates 
removal of the drain masts. Each drain mast is constructed in two halves 
which separate to remove the tubuler heating element. The three drain 
masts are located on the bottom cf the fuselage, one on the center line 
between the wing and forward passenger entrance door, and two located just 
forward of the aft accessory compartment door on the left and right side of 

K X E 


the airplane centerline. 


B. Access to piping and heater electrical connections for the forward drein 
mast heater is through the forward lower cargo compartment. Access to the 
aft drain mast heaters is through the aft accessory compartment. Access to 
the drain masts attachments is from the outside of the airplane. 


2. Tools and Equipment Recuired 


А. RTB 1016 Silicone Sealant or ecuivalent is used to сезі area betwoen fair. 

ng and neater. 

3. Removal/Installation Waste Water Drain М 
A. Remove Heater 


(1) Open water waste heaters circuit breakers located on heat, vent, and 
ice protection (ac and de vus) section of EPC circuit breaker panel. 


(2) Disconnect heater electrical connections. 
Loosen clamps on drain line flex coupling just above drain mast. 
P = J 


(4) Loosen flex coupling and disconnect from end of drain mast heating 
element while sliding ccupllr, up drain lize. 


(5) From outside of airplane, remove drain mast attschins screws and remove 
mast with heating element installed. 


(6) Remove drain mast parting surface screws and вотагзте drain mast helves. 


(7) Remove heating element from drain mast. 
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FLEX 
COUPLING 


PARTING 
SURFACE SCREW 
(9 PLACES) 


ATTACH 
SCREW 
(10 PLACES) 
` 
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REATER 


DRAIN 
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FAIRING 
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(6) 


(7) 
(8) 
(9) 


h. 


Айч 


a 


(1) 


(2) 
(3) 


(4) 


(5) 


(6) 
(7) 
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Маке certain water waste heaters circuit breakers located on heat, vert, 
224 ; ; 2 : : 

end ice protectio (ас and ас bus) zection of EPC circuit breaker panel 

are open. 

Place neating element on hal? cf drain mast. 


Position other half of drain mast in place and install parting surface 


Position drain mast on fuselage and install attaching screws. 
= = 
Apply sealant from fairing to heater above cushion. 


NOTE: Height of sealant should not exceed upper surface of fairing. 


Install classs on upper and lower ends of flexible couplings. 


n Mast Heaters 


A. Test Heater 


Open water waste heaters 20-..: circuit breaker located on heat, vent, 
and ice protection section of EPC circuit breaker panel. 


Place mast heater control switch in on position. 


Feel inside open end of drain mast heaters; no increase of temperature 
snould be felt while airplane is on ground. 


Open water waste heaters 115-vac circuit breaker and сіоѕе water waste 
heaters 28-v^c circuit breaker located on heat, vent, and ice protection 
section of EPC circuit breaker panel. 

Feel inside open end of drain mast heater; note that temperature increase 
is felt as heater warms up to ground ^t (lcw range) temperature. 


Place mast heater control switch in off position. 


Close water waste heaters 115-vac circuit breaker. 
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1. General 


А. Removal/Installation of the waste water drain mast heaters necessitates 
removal of the drain masts. Each drain mast is constructed in two halves 
which separate to remove the tubular heating element. The four drain masts 
are located on the bottom of the fuselage, two near the center line between 
the wing and forward passenger entrance door, and two located just forward 
of the tail skid on the left and right side of the airplane centerline. 


B. Access to piping and heater electrical connections for the forward drain 
mast heaters is through the forward lower cargo compartment. Access to the 
att drain mast heaters is through the aft accessory compartment. Access to 
the drain masts attachments is from the outside of the airplane. 


C. Maintenance practices for all drain mast heaters are identical. 


2. Tools and Equipment Required 


A. RTB 1016 Silicone Sealant or equivalent is used to seal area between fairing 
and heater. 


3. Kemoval/Installation Waste Water Drain Mast Eeater 
A. Remove Heater 


(1) Open water waste heaters circuit breakers located on heat, vent, and ice 
protection (ac and dc bus) section of EPC circuit breaker panel. 


(2) Disconnect heater electrical connections. 
(3) Loosen clamps on érain line flex coupling just above drain mast. 


(4) Loosen flex coupling and disconnect from end of drain mast heating 
element while sliding coupling up drein line. 


(5) From outside of airplane, remove drain mast attaching screws and remove 
mast with heating element installed. 


(6) Remove drain mast parting surface screws and seperate drain mast halves. 
(7) Remove heating element from drain mast. 
B. Install Feater 


(1) Make certain water waste heaters circuit breakers located on heat, vent, 
and ice protection (ac and de bus) section of EPC circuit breaker panel, 
are open. 
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(2) Place heating element on half of drain mast. 


(3) Position other half of drain mast in plece and install parting surface 
screws. 


(4) Position drain mast on fuselege end install attaching screws. 
(5) Apply sealant from fairing to heater above cushion. 
NOTE: Height of sealant should not exceed upper surface of fairing. 


(6) From inside airplane, slide flexible coupling down on drain line and 
onto upper end of heating element. 


(1) Install clamps on upper end lower ends of flexible couplings. 
(8) Connect electrical connections. 
(9) Close water waste heaters circuit breakers located on heat, vent, and 
ice protection (ac and dc bus) section of EPC circuit breaker panel. 
L. Adjustment/Test Waste Weter Drain Mast Heaters 
A. Test Heater 


(1) Open water waste heaters 28-vde c?-cuit breaker located on heat, vent, 
anc ice protection section of EPC circuit breaker panel. 


(2) Place mast heater control switch in on position. 


(3) Feel inside open enà of drain mast heaters; ne increase cf temperature 
should be felt while airplane is on ground. 


(4) Open water waste heaters ll5-vac circuit breaker and close water waste 
heaters 28-vde circuit breaker cn heat, vent, and ice protection section 
of EPC circuit breaker panel. 


(5) Feel inside open end of drain mast heater, note that temperature increase 
is felt as heater warms up to ground heat (low range) temperature. 


(6) Place mast heater control switch in off position. 


(T) Close water waste heaters 115-volt, ac circuit breaker. 
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WASTE WATER DRAIN MAST HEATERS - MAINTENANCE PRACTICES 


1. General 


A. Removal/installetion of the waste water drain mast heaters necessitates 
removel of the drain masts. Each drain mast is constructed in two halves 
which separate to remove the tubular heating element. Тһе five drain 
masts are located on the bottom of the fuselage, two near the centerline 
between the wing and forward passenger entrance door, one just aft of the 
wing on the left side of the centerline, and two located just forward of 
the tail skid on the left and right side of the eirplane centerline. 


B. Access to piping and heater electrical connections for the forward drain 
mast heaters is through the forward lower cargo compartment. Access to the 
center drain mast heater is through the aft lower cargo compartment. 

Access to the aft drain mast heaters is through the aft accessory compart- 
ment. Access to the drain masts attachments is from the outside of the 
airplane. 


C. Maintenance practices for all drain mast heaters are identical. 


2. Tools and Equipment Required 


А. ЕТЕ 1016 Silicone Sealant or equivalent is used to seal area between fair- 
ing and heater. 


3. Removal/Installation Waste Water Drain Mest Heater 


A. Remove Heater 


(1) 


(2) 
(3) 
(4) 


(5) 


(6) 
(7) 


Oct 1/69 


Cpen water waste heaters circuit breakers located or heat, vent, and ice 
protection (ac and de bus) section of EPC circuit breaker panel. 


Disconnect heater electrical connections. 
Loosen clamps on Crain line flex coupling just above Crain masv. 


Loosen flex coupling and aisconnect from end of drain mast heating 
element while sliding coupling up drain line. 


From outside of airplane, remove drain mast attaching screws and remove 
mast with heating element installed. 


Remove drain mast parting surface screws and separate drain mast halves. 


Remove heating element from drain mast. 
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B. Install Heater 
(1) Make certain water waste heaters circuit breakers located on heat, vent, 
and ice protection (ac and de bus) section of EPC circuit breaker panel, 
are open. 


(2) Place heating element on half of drain mast. 


(3) Position other half of drain mast in place end install parting surface 
screws. 


(4) Position drain mast on fuselage and install attaching screws. 
(5) Apply sealent from fairing to heater above cushion. 
NOTE: Height of sealant should not exceed upper surface of fairing. 


(6) From inside airplene, slide flexible coupling down on drain line and 
onto upper erd of heating element. 


(T) Install clamps on upper and lower ends of flexible couplings. 
(8) Connect electrical connections. 
(9) Close water waste heaters circuit breakers located on heat, vent, and 
ice protection (ac and de bus) section of EPC circuit breaker panel. 
4. Adjustment/Test Waste Water Drain Mast Heaters 
A. Test Heater 


(1) Open water waste heeters 28-vde circuit breaker located on heat, vent, 
and ice protection section of EPC circuit breaker panel. 


(2) Place mast heater control switch in on position. 


(3) Feel inside open end of drain mas. heaters; no increase of temperature 
should be felt while airplane is on ground. 


(4) Open water waste heaters 115-vae circuit breaker and close water weste 
heaters 28-vdc circuit breaker on heat, vent, and ice protection section 
of EPC circuit breaker panel. 


(5) Feel inside open end of drain mast heater, note that temperature increase 
is felt ss heater varms up to ground heat (low range) temperature. 


(6) Place mast heater control switch in off position. 


(T) Close water waste heaters 115-volt, ac circuit breaker. 
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WASTE WATER DRAIN MAST HEATERS - MAINTENANCE PRACTICES 


1. General 


А. Removei/installation of the waste water drain mast heaters necessitates 
removal of the drain masts. Each drain mast is constructed in two halves 
which separate to remove the tubular heating element. The four drain 
masts are located on the bottom of the fuselage, two near the centerline 
between the wing and forward passenger entrance door, and two located just 
forward of the aft accessory compartment door on the left and right side of 
the airplane centerline. 


B. Access to piping and heater electrical connections for the forward drain 
mast heaters is through the forward lower cargo compartment. Access to the 
aft Grain mast heaters is through the aft accessory compartment. Access to 
the drain masts attachments is from the outside of the airplane. 


C. Meintenance practices for all drain mast heaters are identical. 


2. Tools and Equipment Required 
А. RTB 1016 Silicone Sealant or equivalent is used to seal area between fair- 
ing and heater. 
3. Removal/Installation Waste Water Drain Mast Heater 
A. Remove Heater 


(1) Open water waste heaters circuit breakers located on heat, vent, and 
ice protection (ac and de bus) section of EPC circuit breaker panel. 


(2) Disconnect heater electrical connections. 
(3) Loosen clamps on drain line flex coupling just above drain mast. 


($) Loosen flex coupling and disconnect from end of drain mast heating 
element while sliding coupling up drain line. 


(5) From outside of airplane, remove drain mast attaching screws and remove 
mast with heating element installed. 


(6) Remove drain mast parting surface screws and separate drain mast halves. 


(T) Remove heating element from drain mast. 
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B. Install Heater 


(1) 


(2) 
(3) 


Make certain water waste heaters circuit breakers located on heat, vent, 
and ice protection (ac and de bus) section of EPC circuit breaker panel 
are open. 

Place heating element on half of drain mast. 


Position other half of drain mast in place and install parting surface 
screws. 


Position drain mast on fuselege and install attaching screws. 
Apply sealant from fairing to heater above cushion. 
NOTE: Height of sealant should not exceed upper surface of fairing. 


From inside airplane, slide flexible coupling down on drain line and 
onto upper end of heating element. 


Install clamps on upper and lower ends of flexible couplings. 


Connect electrical connections. 
Close water waste heater circuit breakers lc-ated on neat, vent, and 
ice protection (ac and de bus) section of EPC circuit breaker panel. 


h. Adjustment/Test Waste Water Drain Mast Heaters 
ο Ee taber irain mast Beaters 


A. Test Heater 


(6) 
(7) 


Oct 1/69 


Open water waste heaters 28-vde circuit breaker located on heat, vent, 
and ice protection section of EPC circuit breaxer panel. 


Place mast heater control switch in on position. 


Feel inside open end of drain mast heaters; no increase of temperature 
should be felt while airplane is on ground. 


Open water waste heaters 115-уас circuit breaker and close water waste 
heaters 28-vde circuit breaker located on heat, vent, and ice protection 
section of EPC circuit breaker panel. 


Feel inside open end of drain mast heater; note that temperature increase 
is felt as heater warms up to grounc heat (low range) temperature. 


Place mast heater control switch in off position. 


Close water waste heaters 115-уас circuit breaker. 
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WASTE WATER DRAIN MAST HEATERS - MAINTENANCE PRACTICES 
LEE ENANCE PRACTICES 


1. General 


А. Removai/installation of the waste water drain mast heaters necessitates 
removal of the drain masts. Each drain mast is constructed in two halves 
which seperate to remove the tubular heating element. The two drain masts 
are located on the bottom of the fuselege near the centerline between the 
wing and forward passenger entrance door. 


B. Access to piping and heater electrical connections for the forward drain 
mast heaters is through the forwerd lower cargo compartment. Access to the 
aft drain mast heaters is through the aft accessory compartment. Access to 
the drain masts attachments is from the outside of the airplane. 


C. Maintenance practices for both drain mast heaters are identical. 


2. Tools and Equipment Required 
LM 
A. RTB 1016 Silicone Seelant or equivalent is used to seal area between feir- 
ing and heater. 
3. Removal/Installetion Waste Water Drain Mast Heater 
ee rein Mast neater 
A. Remove Heater 


(1) Open water waste heaters circuit breakers located on heat, vent, and 
ice protection (ac and de bus) section of EPC circuit breaker panel. 


| (2) Disconnect heater electrical connections. 
(3) Loosen clamps on drain line flex coupling just above drain mast. 


(3) Loosen flex coupling and disconnect from end of drain mast heating 
element while sliding coupling up drain line. 


(5) From outside of airplan., remove drain mast attaching screws and remove 
mast with heating element installed. 


(6) Remove drain mas: parting surface screws and separate drain mast halves. 
(1) Remove heating element from drain mast. 
B. Install Heeter 


(1) Make certain water waste heaters circuit breakers located on heat, vent, 
and ice protection (ac and de bus) section of EPC circuit breaker panel 
are open. 
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(2) Place heating element on half of drain mast. 


(3) Position other helf of drain mast in place and install parting surface 
screws. 


(4) Position drain mast on fuselage and install attaching screws. 
(5) Apply sealant from fairing to heater above cushion. 
NOTE: Height of sealant should not exceed upper surface of fairing. 


(6) From inside airplane, slide flexible coupling down on Grain line and 
onto upper end of heating element. 


(T) Install clamps on upper and lower ends of flexible couplings. 
(8) Connect electrical connections. 
(9) Close water waste heater circuit breakers located on heat, vent, and 
ice protection (ac and de bus) section of EPC circuit breaker panel. 
h. Adjustment/Test Waste Water Drain Mast Heaters 
A. Test Heater 


(1) Open water weste heaters 28-vde circuit breaker located on heat, vent, 
and ice protection section of EPC circuit breaker panel. 


(2) Pl&ce mast heater control switch in on position. 


should be felt while airplane is on ground. 


(4) Open weter waste heaters 115-уас circuit breaker and close water waste 
heaters 28-vde circuit breaker located on heat, vent, and ice protection 
section of EPC circuit breaker panel. 


| 
(3) Feel inside open end of drain mast heaters; no increase of temperature 


(5) Feel inside open enc of drain mast heater; note that temperature increase 
is felt as heater warms up to ground heat (low range) temperature. 


(6) Place mast heater control switch in off position. 


(7) Close water waste heaters 115-vae circuit breaker. 


30-70-1 
CODE 6 
Mar 15/70 Page 223 


Pented in USA 


DOUGLAS AIRCRAFT CO., INC. 


22-58 SIXTY SERIES 


MAINTENANCE MANUAL 


POTABLE WATER SYSTEM SERVICE PANEL HEATER - MAINTENANCE PRACTICES 


1. General 


A. The water service panel heater is located on tne lower right side of the 
” 


fuselage just forward of the aft service entrance door. Ас 
B 


panel components is from outside the airplane. 


2. Tools and Ecuipment Recuired 


A. Dry ice is used to lower temperature in service panel area. 


3. Removal/Installetion Water Service Panel Heater 


A. Remove Heater 


(1) 


(4) 


(5) 


Open water service panel heater circuit breaker located on cabin bus kh 
of aft cabin electrical panel. 


At service panel, remove fill and overflow nipple cap:, mounting nuts, 
and cap retaining plate. 


Lift element away from panel until wire terminals are exposed. 
Disconnect wires at terminals and remove element. 


Remove rubber abrasion ring around edge of element; retain ring for use 
on replacement element. 


B. Install Heater 


(1) Make certain water service panel heater circuit breaker located on cabin 
bus 4 of eft cabin electrical panel is open. 
(2) Install rubber abreision ring around edge of element. 
(3) Connect wires to element terminals. 
(4) Hold element in place, and install cap retaining plate, fill and over- 
flow nipple mounting nuts. 
(5) Instell caps on nipples. 
(6) Close water service panel heater circuit breaker. 
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h. Adjustment/Test Fresh Water Service Panel Heating Element 
———————— ee eerv-ce Panel Heating Element 
A. 2st Heating Element 


(1) Open water service panel heater circuit breaker located on cabin bus 4 
of aft cabin electrical panel. 


(2) Using ary ice reduce temperature in area of service panel heating 
element below 18.3 (45.6) °C (65 (410) °F). 


(3) Cl -ο water Service panel heater circuit breaker. 


(4) Feel heating element and note increase in temperature. 
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POTABLE WATER SYSTEM DRAIN PANEL HEATER _ MAINTENANCE PRACTICES 
_ ACE PRACTICES 


2. General 


А. The potable water system drair panel heater is lecated on the lower rignt 
Side of the fuselege just forward of the aft service entrance oor. Access 
to the panel components is from outside the airplane. 


2. Tools and Equipment Required 


A. Dry ice is used to lower temperature in service panel area. 


3. Removal/Installetion Potable Water System Drain Panel Heater 
A. Remove Heater 
(1) Open water service panel heater circuit breaker located on aft cabin 
electrical panel. 
(2) At drain panel, remove outlet nipple cep, plug, mounting nuts, and cap 
retaining plate. - 
(3) Lift element away from panel until wire terminals are exposed. 
(4) Disconnect wires at terminals and remove element. 
(5) Remove rubber abrasion ring around. edge of element; retain ring for use 
on replacement element. 
B. Install Heater 
(1) Make certein water service panel heater circuit breaker located on aft 
cabin electrical panel is open. 
(2) Install rubber abrasion ring around edge of element. 
(3) Connect wires to eleuent terminals. 
4) Hold element in place, and install cep retaining plete. ni ple and plu 
£ > = N ° 2 > х E 
mounting nuts. 
(5) Install cap on nipple. 
(6) Close water Service panel heater circuit breaker. 
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h. Adjustment/Test Potable Water System Drain Panel Heating Element 
A. Test Heating Element 


(1) Open wate ervice panel heater circuit breaker located on aft cabin 
ο 


(2) Using dry ice reduce temperature in area cf water system drain panel 
heating element below 18.3 (45.6) °C (65 (410) °F). 
(3) Close water service panel heater circuit breaker. 


(4) Feel heating element and note increase in temperature. 
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POTABLE WATER SYSTEM DRAIN FITTING EEATER - 


MAINTENANCE PRACTICES 


2. General 
A. The potable water system drain fitting heater is located behind the water 
service panel and surrounds the water system drain fitting. The heater is 
accessible from inside the aft accessory compartment. 
B. Two шеп are required, one inside the airplane and one outside et the water 
service panel, for removal/installetion of the heater. 
2. Removal/Installetion Water System Drain Fitting Heater 
CAUTION: IF TEE WATER SYSTEM CONTAINS WATER, THE DRAIN VALVE EANDLE MUST 
REMAIN IN THE CLOSED POSITION DURING REMOVAL/INSTALLATION 
PROCEDURES. 


A. Remove Water System Drain Fitting Heater 


(1) Open water service panel heater circuit breaker located on aft cabin 
electrical panel. : 


(2) Disconnect drain line from fitting. 
(3) Remove fitting mounting nut and remove fitting. 


(4) Disconnect drain fitting heater wires from water service panel heater 
terminals. 


(5) Remove heater. 
B. Install Weter System Drain Fitting Heater 


(1) Make certain water service panel heater circuit breaker, located on aft 
cabin electrical panel, is open. 


(2) Install heater. 

(3) Connect heater wires to water service panel heater terminals. 

(4) Install drain fitting. 

(5) Connect drain line. 

(6) Close water service panel heater circuit breaker. 

(7) Wath electrical power on airplane, check that heater becomes warn. 
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WASTE WATER SERVICE PANEL HEATERS - MAINTENANCE PRACTICES 


General 


A. Waste water service panel heaters surround the toilet flush and drain fit- 


tings on each waste water service panel. Two panels are located on the 
lower aft fuselage section, just below the lavatories. One panel is located 
on the lower right forward section of the fuselage. 


B. Two types of heaters are used. The smaller type surrounds the toilet flush 


fitting. The larger type surrounds the toilet drain fitting. Removal/ 
installation procedures are identical for both types of heater, except as 
noted. 


C. Two men are required, one inside the airplene and one outside at the waste 


water service panel, for removal/installation of heater. 


2. Tools and Equipment Required 
NOTE:  Eguiv^lent substitutes may be used instead of the following listed 
items. 
Item Hame Number Menuf&cturer Use 
A Sealant base RTV-1016 General Electric Co. Seal faying sur- 
: Silicone Products faces of heaters. 
Dept. 
B Sealant ВТ/-9910 Geners2 Electric Co. Mix with sealant 
catalyst Silicone Products base. 
Dept. 
ς Silastic 5-110 Dow Corning Corn. Cement waster and 
adhesive cover plate to 
heater. 
D Methyl- TT-M-00261 Local Clean faying 
ethyl-ketone surface. 

(MEK) 
——————————.———..————ї————————————— 
NOTE: Sealant should te mixed immediately prior to use ard is mixed 100 

parts base to 10 parts of catalyst (by weight). 
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3. Removal/Installation Waste Water Service Panel Heaters 
— — s елет оєгуісе тапєј heaters 
NOTE: The heaters used on the flush fitting of the waste water service 
panel and on the drain fitting of the poteble water service panel are 
Similar in appearance. Make certein thet correct type of heater is 
to be installed on the corresponding fitting. 
A. Prepare Flush Fitting Heater For Installation 


(1) Apply uniform coat of adhesive 0.005 to 0.010 inch thick to both sides 
of washer, and mating faying surfaces of heater and cover plate. 


NOTE: Adhesive is to be applied to aluminum surface of heater. 


(9) Allow 5 to 10 minutes oper time. Position washer on heater and cover 
plate on washer. 


(3) Clamp assembled parts with sufficient pressure to maintain contact with- 
out causing excessive squeeze-out of adhesive. 


(5) Allow 8 hours cure time at room vemperature before handling. 
B. Кепсуе Heaters N" 
(1) Oper. corresponding waste water service panel heaters circuit breaker. 
NOTE: The circuit breaker for the aft waste water service panel heaters 
is located on the aft cabin electrical panel. The circuit breaker 
for the forward waste waver service panel is located on the for- 
ward cabin electrical panel. 
(2) Make certain that applicable toilet line is drained. 
(3) Remove clamp and disconnect. hose from fitting. 
(4) Disconnect heater electrical wire from adjacent terminal strip. 
(5) Disconnect heater electrical wire from ground terminal. 


(6; Remove mounting screws and remove fitting and heater “τοπ panel. 


NOTE: If removing toilet flush fitting heater, the washer and cover 
plate cemented to the heater should be discarded. 


C. Install Heaters 


(1) Make certain that applicable waste water service panel heaters circuit 
breaker is open. 


(2) Clean faying surfaces to remove old sealant. 
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If installing toilet flush fitting heater, check that washer and cover 
plate are cemented to heater. 


Apply sealant to faying surface between heater and panel. 

Position heater and fitting on panel and install mounting screws. 
Connect one heater electrical wire to adjacent ground terminal. 
Connect remaining heater electrical wire to adjacent terminal strip. 
Connect hose to fitting. 

Close epplicable waste water service panel heaters circuit breaker. 


With electrical power on airplane, check that heater becomes warn. 
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DETECTION - DESCRIPTION AID OPERATION 
ee ылы 


1. Description 


A. The ice detection system detects ice formation in the engine inlet ducts of 
the inboard engines and indicates to the flight crew the need to operate 
the anti-icing and deicing systems. 


B. The ice detection and indicating light system consists of two ice detectors, 
one installed in each inboard engine, two ice detector releys, and indicat- 
ing lights for the pilot and systems engineer. th lights are dual assem- 
blies; one light in both assemblies indicates for the left ice detector and 
the other indicates for the right detector. 


2. Operation 


A. The detector assembly is a small airfoil-shaved blade with small apertures 
along the lower leading edge. Тһе upper or large aperture admits air to 
the pressure passage that pressurizes the top pressure chamber. The lower 
eperture consists of small openings that admit air to the detector pressure 
area under the diaphram. Ice forming along the leading edge of the ice 
detector will restrict air to a mich greater degree along the small open- 
ings and, thus, cause a pressure differenti.l thet will move the diaphram 
downward. This motion closes tho limit switch and completes the electrical 
circuit to energize the ice detector relay. This causes the ice indicating 
lights to come or and supplies a-c power to the heating element. 


The heating element melts the ice and removes the ice re-triction from the 
air entrance. The pressure on the diaphram is equalized and the limit 
Switch opens to remove power from the heeter and indicating light. The ice 
Cetector is then ready to repeat the cycle of operation. The indicating 
lignt(s) will continue to go on ard off until icing conditions no longer 
exist, or until the scoops anti-ice switch is placed in the anti-ice 


position. 
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DETECTION - DESCRIPTION AND OPERATION 


А. The ice detection system detects ice formation in the engine inlet ducts cf 
tne inboard engines and indicates to the flight crew the need to operate 
the anti-icing and deicing systems. 

B. The ice detection and indicating light system consists of two ice detec- 
tors, спе installed in each inbcard engine, two ice detector relays, an 
indicating lights for the pilot and systems engineer. Both lights ere dual 
assemblies; one light in both assemblies indicates for the left ice detec. 
tor and the other indicates for the right detector. 


A. The detector assembly is а small airfcil..shaped blade with small apertures 
along the lover leading eige. The upper or large aperture admits air to the 
pressure passage that pressurizes the tos pressure chamber. The lover 
aperture consists of smail openings thet admit air to the detector pressura 
area under th: diaphram. Ice forming along the leadins edge of the ice 
Getector will restrict air to a much greater degree along the small oper- 
ings and, thus, cause a pressure differontiel that will move the diaphren 
Gownward. This motion closes the limit switch and completes the electrical 
circuit to energize whe ice detector relay. This causes the ice indicating 
lights tc come on and supplies a-c power to the heating element. 


- 


b 
Фф 


heating element melts the ісе and removes the ice restriction from the 
air entrance. The pressure on the diaphrem is eauelized and the limit 
switch cpens to remove power from the heater and indicating light. The 
ice detector is then ready to repeat the cycle of cperation. Тһе indicat- 
ing lignt(s) will continue to go on and off until icing conditions no 
longer exist, or until the scoops anti-ice switch is placed in the anti-ic 
position. 
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DETECTION - MAINTENANCE PRACTICES 
ee ey tb 


1. General 


А. The ice detection indicating lights are located on the systems engineers 
lower right instrument panel and cn the pilots engine instrument panel. 
The ice detectors are located in the nose cowl bulkheads of engines 2 and 3. 
š 
2. Pools and Equipment Required 
-------- eet лесмігес 


A. A water manometer and sensitive pressure regulator that can apply and 
measure an air pressure of 8 (-0.5, -0) inches of wate: (sage pressure) is 
used to test the ice detection System. 


3. Ad justment/Test Detection System 


A. Test Detection System 


1 Open engine starters circuit breaker, located on batter; bus section cf 
$ 5 2 
ЕРС circuit breaker panel. 


(2) Place following flight compartment svitches in indicated positions: 
(а) Starter and ignition arning switch -- cff 
(b) Scoops anti-icing switch -- off 
(3) Apply air pressure of 8 (0.5, -0) inches of water (gage pressure) to 
large hole in ice detector located in intake of No. 2 engine. Check 


that both left ice indicating lights come on. 


(4) Place scoops enti-icing switch in anti-ice position. Check that left 
ice indicating lights go off. 


(5) Test ice detector for definite rise in temperature. 
WARNING: DO NOT TOUCH AN ENETGIZED DETECTOR HEATER. 


(6) Place scoops anti-icing switch in off position. Check that left ice 
indicating lights come on. 


(T) Remove pressure from loft ice detector. neck that left indicating 
lights go off. 


CAUTION: ALTHOUGH THE ICE DETECTOR HAS A THERMAL PROTECTOR, DO NOT HOLD 
THE PRESSURE ON THE ICE DETECTOR UNIT LONGER THAN 5 SECONDS AS 
AN ADDITIONAL PRECAUTION TO PREVENT OVERHEATING. 


30-80-0 
CODE 1 
Jan 1/67 Pase 201 


Ремеб in USA 


EES G ,.........'... .. 


DOUGLAS AIRCRAFT CO., INC. 


26-8 SIXTY SERIES 


MAINTENANCE MANUAL 


(8) Apply air pressure of 8 (+5.0, -0) inches of water (gage pressure) to 
large hole in ice detector located in intake of No. 3 engine. Check 
that both right ice indicating lights come on. 


(9) Place scoops anti-icing switch in anti-ice position. Check that right 
ice indicating lights go off. 


(10) Test detector for definite rise in temperature. 
WARNING: DO NOT TOUCH AN EWERGIZED DETECTOR HEATER. 


(11) Place scoops anti-icing switch in off position. Checx that right ice 
indicating lights come on. 


(12) Remove pressure from right ice detector and check that right ice indicat- 
ing Lights go off. 


(13) Close engine starters circuit breaker, located on battery bus section of 
EPC circuit breaker panel. 
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Т ΄ TTS ATION Т mT 
DETECTION - MALTTENANCE PRACTICES 
rE 


1. General 


m от 4 . ‚ош. as ΜΗΝ μμ 2 ern. А 
А. The ice detection indicating lichts are located on the systems engineers 
lower right instrument panel andi on the pilots glareshield. Тһе ice detec- 
n 227%. N ^ Ν ñ 
tors are located in tre nose cowl bulkheads of engines 2 and 3. 


2. Tools and Ecuinpment Recuired 
A. A water manometer and sensitive pressure regulator that can apply and 
measure an air pressure of 8 (40.5, -0) inches of water (gege pressure) is 
Y 


used to test the ice deteciion system. 


3. Adjustment/Test Detection System 


A. Te 


(1) 


(2) 


(a) Sterter en 


st Detection System 
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(b) Scoons anti-icing switch -- off 


(3) 


(t) 


(5) 


(6) 


(7) 
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Apply air pressure of 8 (40.5, -0) inches of water (gage pressure) to 
larre hole in ice detector located in intake of No. 2 engine. Check 
that ooth left ice indicating lights come on. 


Place scoops anti-icing switch in anti-ice position. Check that left 
ice indicating lights go off. 


Test ice detector for definite rise in temperature. 


WARNI"G: DO NOT TOUCH AN ENERGIZED DETECTOR HEATER. 


Place scoops anti-icing switch in off position. Check that left ice 
indicating Lights come on. : 


Remove pressure from left ice detector. Check that left indicating 
lights go o. 


CAUTION: ALTHOUGH THE ICE DETECTOR HAS A TEERMAL PROTECTOR, DO NCT 


HOLD THE PRESSURZ Or THS ICE DETECTOR UNIT LONGER THAN 
5 SECONDS AS AN ADDITIONAL PRECAUTION TO PREVENT OVERHEATING. 


30-80-0 
CODE 2 
Page 201 
Pented аһ US A. 


DOUGLAS AIRCRAFT CO., INC. 


DC-H SIXTY SERIES 


MAINTENANCE MANUAL 


í ^" " - - > οφ de et - +< ln 2-2 ` . 

\9) Place scoops anti-icing switch in anti-ice positicn. Check that right 
ї ч т „г: ^ 3-4 „+ тг 
ісе indicating lights go off. 


WARNING: DO HOT TOUCH AN ENERGIZED DETECTOR HEATER. 


(11) Place scoops anti-icing switch in off position. Cheek that right ice 
indicating lights come on. 


(12) Remove pressure fron right ice detector. Check that right ice indicating 
ights go off. 


(13) Close engine starters circuit breaker, located on battery bus section of 
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ICE DETECTORS - МАІПТЕПКИСЕ PRACTICES 


1 General 


-* . 


A. The ice detectors are located, one each, in engine Ho. 2 and engine No. 3: 
Access to the detectors is through engine access Goor Xo. 39. Remcvel anc 
installation procedures for the left and right ice detectors are identical. 


2. Removal /installation Tee Detectors 


A. Remove ice Detector 


(1) Open applicable eng 
e 


detector rcuit braker located on heat 
N 3 - 2 
vent, and ice prot it 


on (ac bus) section of EPC circuit breaker panel. 
(2) Disconnect anā cap electrical connector from ice detector. 
(3) Remove detector from engine eir inlet duct. 

B. Instell Ice Detector 


(1) Position ice detector in engine air inlet guct and install attach screws. 


(2) Connect electrical connector to detector. 


(3) Close applicable engine ice detector circuit breaker, located on hest, 
vent, and ice protection (ac pus) section of EPC circuit breaker yenel. 


(4) Test ice detector Бу performing detection system test procedures 
(see 30-80-0). 
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